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Amite.  River  and  Bayou  Manchac,  La.,  Bayou  Lafourche,  La.,  217;  Bayou  Terre- 
bonne, La.,  Bayou  Plaquemine,  La.,  218;  Bayou  Courtablean,  La.,  2i9;  Bayou 
Teche,  La.,  mouth  and  passes  of  Calcasieu  River,  La.,  220;  harbor  at  Sabine  I'ass, 
Tex.,  221 ;  Sabine  River,  Tex.,  Neches  River,  Tex.,  222 ;  removing  sunken  vessels  or 
craft  obstructing  or  endangering  navig.ation,  examination,  223. 

In  the  charge  of  Capt.  John  Millis,  Corps  of  Engineers — 

Securing  mouth  of  Bayou  Plaquemine,  l^a.,  from  further  caving,  223;  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation  in  ^lississipx)!  River 
below  New  Orleans,  La.,  224. 

In  thk  charge  of  Maj.  Charles  J.  Allen,  Corps  of  Engineers — 

J^ntrance  to  (talvest.on  Harbor,  Tex.,  224;  ship  channel  in  Galveston  Bay,  Tex.,  225; 
Trinity  River,  'I'cx.,  226;  Cedar  Bayou,  Tex.,  Buffalo  Bayoa,  Tex.,  harbor  at  Brur 
J50S  Santiago,  Tex.,  227;  examinations  and  survey,  228, 
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WESTERN  RIVERS. 
In  thk  cnA^GK  of  Capt.  J.  H.  Willard,  Corps  of  En'ginekhs — 

Red  Riveri  La,  aud  Ark.,  229;  Red  River  above  Fulton,  Ark.,  230;  Ouafhita  and 
JHack  rivers,  Ark.  and  La.,  231;  Bayou  D'Arbonnc.  Ln.,  IJa.vou  Hartbolonicw.  La. 
and  Ark.,  232;  Bayou  BuMif,  La.,  Tensas  River  and  Bayou  Macon,  La.,  233;  bayous 
Bondeway  and  Vidal,  La.,  Bij?  J'lack  River,  MiHS.,  234;  Yazoo  River,  Mis.s..*23."); 
Tchula  Lake,  MisH.,TalIaliut(]ice  River,  Misn.,  23(>;  Steele.  Bayou  and  \V'a8liini<:ton 
Bayou,  MisM.,  237;  Big  Suntiower  River,  Miss.^  Bipj  Ilatehee  River,  Tenn.,  23S; 
Forked  Deer  River,  Tenn.,  water-gauges  on  Mis.sissi})pi  River  and. its  prineipal 
tributaries,  239;  survey  of  Cypress  Bayou  and  the  lakes  between  .lellersou,  Te\., 
and  Shreveport,  La.,  240. 

In  thk  chakgk  of  Capt.  IT.  S.  Taber.  Corps  of  Enginkkhs— 

Removing  obfitructions  in  Arkansas  River,  Arkansas  River,  241;  Fourehe  Le  Fevro 
River,  Ark.,  Petit  Jean  River,  Ark.,  243;  White  River,  Ark.,  Cache  River,  Ark.,  2H  ; 
Little  Red  River  Ark.,  Black  River,  Ark.  and  Mo.,  215;  Black  River,  Mo.,  St. 
Francis  River,  Ark.,  246;  St.  Francis  River,  Mo.,  Little  River,  Mo.,  examination 
and  survey,  247. 

Is  THK  CHARGE  OF  MAJ.  A.  M.  MiLLER,   CORPS   OF  EXGINEERS— 

Removing  snags  and  wrecks  from  Mississippi  River,  248;  Mississippi  River  between 
the  Ohio  and  Illinois  rivers,  249;  harbor  at  St.  Louis,  Mo.,  250;  (Jaseonade  River, 
Mo.,  Osage  River,  Mo.,  251;  Kaskaskia  River,  111.,  252. 

In  the  CHARGE   OF  MaJ.    A.    MACKENZIE,  CORPS   OF   ENGINEERS — 

Operating  snag  boats  and  dredge  boats  on  Upper  Missi8.si])pi  River,  ^lississippi 
River  between  Pes  Moines  Rapids  and  mouth  of  Illinois  Hiver,  2.">3;  l)cs  Moines 
Rapids,  Missifssippi  River,  254;  operating  and  care  of  Des  Mj)ine8  Raj>ids  Canal 
and  Dry  Dock,  Mississippi  River  between  Minneapolis  and  Des  Moines  Rapids, 
255. 

In  THE  CHARGE  OF  MaJ.  W.  A.  JONES,  CORPS  OF  ENGINEERS— 

Mississippi  River  above  Falls  of  St.  Anthony,  Minn.,  256:  reservoirs  at  head  waters 
oi'  Mississippi  River,  257;  Chippewa  River,  including  Yellow  Jianks,  Wis  , 
258;  St.  Croix  River,  Wis.  and  Minn.,  251);  Minnesota  River,  Minn..  2t;();  Kcl 
River  of  the  North,  Minn,  and  N.  Dak.,  gauging  Mississippi  River  at  or  near 
St.  Paul,  Minn.,  261;  examination  and  survey,  262. 

In  the  CHARGE  OF  Capt.  Chas.  F.  Powell,  Corps  of  Engineers— 

Missouri  River  between  the  Great  Fall.%  Mont.,  and  Sioux  City,  Iowa,  263;  Yellow- 
stone River,  Mont,  and  N.  Dak.,  264;  examination,  265. 

In  the  charge  of  Lieit.  Col.  Henry  M.  Robert,  Corps  of  Engineers— 

Tennessee  River  above  Chattanooga,  Tenn.,  and  below  Bee  Tree  Shoals,  Ala.,  206; 
Hiawassee  River,  Tenn.,  267;  French  Broad  River,  Tenn..  '2{yS ;  Clinch  River,  Tenn., 
269;  Cumberland  River,  Tenn.  and  Ky.,  270;  Caney  Fork  River,  Tenn.,  272;  South 
Fork  of  Cumberland  River,  Ky.,  273. 

In  the  charge  of  Capt.  George  W.  Goetiials,  Corps  of  En(;inekrs— 

Tennessee  River  between  Chattanooga,  T(nn.,  i\in\  foot  of  Bee  Tree  Shoals,  Ala., 
273;  operating  and  care  of  Muscle  Shoals  Canal,  Tennessee  River.  275. 

In  the  charge  of  Maj.  Amos  Stickney,  Corps  of  Engineers- 

Ohio  River,  275;  operating  snag  boats  on  Ohio  River,  operating  and  care  of  Davis 
Island  Dam,  Ohio  River,  277;  movable  dam  in  Ohio  River  below  nioulh  of  lU-avcr 
River,  Pa.,  Monongahela  River,  W.  Va.  and  Pa.,  278;  o]>crating  and  care  of  locks 
and  dams  Nos.  8  and  ?),  Monongahela  River,  purchase  of  lock  and  dam  Xo.  7,  Mo- 
nongahela River,  purchase  of  lock  and  dam  Xo.  6,  M<iiioii«;ahcla  River,  Cheat 
River,  W.  Va.,  279;  Allegheny  River,  Pa.,  dam  at  Ilerr  Island,  Allegheny  River, 
Pa.,  280;  ice  harbor  at  mouth  of  Muskingum  River,  Ohio,  oiierating  and  care  of 
lee  harbor  lock  at  mouth  of  Muskiuguni  River,  Ohio,  Muskingum  River,  Ohio, 
2S1;  operating  and  care  of  locks  and  dams  on  Muskingum  River,  Ohio,  282. 
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In  the  charge  of  Lieut.  Col.  G.  J.  Lydeckek,  Corps  of  ExonnsER^-f 

Falls  of  the  Ohio  River,  Louisvillo,  Ky.,  Indiana  Chute,  FallH  of  the  Ohio  River,  283; 
operating  and  care  of  LonisviJle  flud  Portland  Canal,  Kv.,  Wabash  River,  Ind.  and 
111.,  284;  White  River,  Ind.,  285. 

In  tub  charge  of  Col.  William  P.  Ckaigiiill,  Corps  of  Engineers— 

Great  Kanawha  RivtT,  W.  Va.,  286;  operating  and  care  of  locks  and  dams  on  Great 
Kanawha  River,  W.  Va.,  Elk  River,  W.  Vu.,  2S7;  (Janley  Kiv«»r,  W.  Va.,28«;  New 
River,  Va.  and  \V.  Va.,  289. 

In  the  charge  of  Maj.  D.  W.  Lock  wood.  Corps  okExgixkers — 

Tra4lewater  River,  Ky.,  operating  and  keeping  in  repair  locks  and  damson  (Jiven  and 
J3arren  rivers,  Ky.,  290;  Rongli  River,  Ky.,  Kentucky  River,  Ky.,  291;  operating 
and  keeping  in  repair  locks  and  dams  on  Kentucky  River.  Ky..  Licking  River, 
Ky.,  between  Farmers  r.nd  West  Liberty,  292;  Rig  Sandy  River,  W.  Va.  and  Ky.. 
Levisa  Fork,  Kig  Sandy  River,  Ky.,  293;  Tug  Fork,  Big  San<ly  River,  W.  Va.  antt 
Ky.,  Gnyandotte  River,  W.  Va.,  294 ;  Little  Kanawha  River,  W.  Va.,  operating  and 
keeping  in  repair  the  lock  and  dam  on  Little  Kanawha  River,  W.  Va.,  Buckhannou 
River,  W.  Va.,  295. 

LAKE  HARBORS  AND  RIVERS. 

In  the  charge  of  Capt.  W.  L.  Fisk,  Corps  of  Engineers — 

Harbor  at  Grand  Marais,  Minn.,  harbor  at  Agate  Bay,  Minn.,  296;  harbor  at  Dn 
luth,  Minn.,  297;  harbor  at  Superior  Bay  and  St.  I^ouis  Bay,  Wis.,  2f»8;   Min- 
nesota Point,  at  Superior,  Wis.,  harbor  at  Ashland,  Wis.,  harbor  at  Ontonagon, 
Mich.,  299;  Ea^le  Harbor,  Mich.,  harbor  at  Marquette,  Mich.,  300;  harbtir  of  refuge 
at  Grand  Miuais,  Mich.,  301 ;  examination  and  survey,  302. 

In  the  charge  of  Maj.  .L\mes  F.  Gregory,  Corps  of  Engineers — 

Portage  Lake  and  Lake  Superior  canals,  across  Keweenaw  Point,  Mich.,  302;  Man- 
istique  Harbor,  Mich.,  Cedar  River  Harbor,  Mich.,  303;  Menominee  Harbor,  Mich, 
and  Wis.,  Menominee  River,  Mich,  and  \Vis.,  304;  Oconto  Harbor,  Wis.,  Pen- 
saukee  Harbor,  Wis.,  305;  Green  Bay  Hat-bor,  Wis.,  harbor  of  refuge  at  entrance 
of  Sturgeon  Bay  Canal,  Wis.,  306;  Ahnapeo  Harbor,  Wis.,  307;  Kewaunee  Har- 
bor, Wis.,  Two  Rivers  Harbor,  Wis.,  308;  Manitowoc  Harbor,  Wis.,  Sheboygan 
Harbor,  Wis.,  309;  Port  Washington  Harbor,  Wis.,  310;  harl>or  of  refuge  at' Mil- 
waukee Bay,  Wis.,  Milwaukee  Harbor,  Wis.,  311;  Racine  Harbor,  Wis.,  Keno.sha 
Harbor,  Wis.,  312;  W'aukegan  Harbor,  111.,  313;  Fox  River,  Wis.,  311;  operating 
and  care  of  locks  and  dams  on  Fox  River,  AVis.,  315. 

In  tbe  charge  of  Capt.  W.  L.  Marshall,  Corps'of  Engineers — 

Chicago  Harbor,  111.,  315;  Calumet  Harbor,  111.,  316;  Calumet  River,  111.  and  Ind., 
317;  Illinois  River,  111.,  318;  operating  and  care  of  Lagrange  Lock  and  Dam,  Illi- 
nois River,  111.,  319;  Illinois  and  Mississippi  Canal,  320. 

In  the  charge  of  Maj.  William  LrDLOW,  Corps  of  Engineer.s — 

Petoskey  Harbor,  Mich.,  321;  Charlevoix  Harbor  and  entrance  to  Pine  Lake,  Mich., 
Frankfort  Harbor,  Mich.,  322;  harbor  of  refuge  at  Portage  Lake,  Midi..  Manistee 
Harbor,  Mich.,  323;  Ludiugton  Harbor,  Mich.,  Pentwater  Harbor,  Mich.,  324; 
White  River  Harbor,  Mich.,  Muskegon  Harbor,  Mich.,  325;  Grand  Haven  Harbor, 
Mich.,  326;  Holland  Harbor,  Mich.,  327;  Saugatiick  Harbor,  Mich.,  South  Haven 
Harbor,  Mich.,  328;  St.  Joseph  Harl)or,  Mich.,  329;  St.  Joseph  River,  Mich.,  Michi- 
gan City  Harbor,  Ind.,  330;  examination  and  survey,  331. 

In  the  charge  of  Col.  O.  M.  Poe,  Corps  of  Engineers — 

St.  Marys  River,  Mich.,  331;  operating  and  care  of  St.  Marys  Falls  Canal,  Mich., 
332;  dry  dock  at  St.  Marys  Falls  Canal,  Mich.,  Hay  Lake  Channel,  St.  Marys  River, 
Mich.,  333;  harbor  at  Cheboygan,  Mich.,  334;  harbor  at  Thunder  Bay,  Mich., 
Thunder  Bay  River.  Mich.,  335;  harbor  at  An  Sable,  Mich.,  Saginaw  River,  Mich., 
336;  harbor  of  refuge  at  Sand  Beach,  Lake  Huron,  Mich.,  337;  Black  River  at 
Port  Huron,  Mich.,  mouth  of  Black  River,  Mich.,  339;  St.  Clair  Flats  Canal,  Mich., 
340;  operating  and  care  of  St.  (lair  Flats  Canal,  Mich.,  Clinton  River,  Mich.,  341 ; 
Grosso  Pointe  Channel,  Mich.,  342;  Rouge  River,  Mich.,  Detroit  River,  Mich.,  343; 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  344. 
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In  the  chakge  of  Lieut.  Col.  Jaued  A.  Smith,  Corps  of  Engineers— 

Monroe  Harbor,  Mich.,  34^1;  Toledo  Harbor,  Ohio,  345;  Port  Clinton  Harbor,  Ohio, 
Saudusky  City  Harbor,  Ohio,  346;  Sandusky  River,  Ohio,  Huron  Harbor,  Ohioij 
347;  Vermillion  Harbor,  Ohio,  348;  Bbick  River  Harbor,  Ohio,  Cleveland  Harborj 
Ohio,  349;  Fairport  Harbor,  Ohio,  350;  Ashtabula  Harbor,  Ohio,  351;  removing 
sunken  vessels  or  craft  obatruoting  or  endangering  navigation,  examinations  ^nd 
snrveys,  352. 

In  the  charge  of  Maj.  E.  H.  Ri-ffneu,  Corps  of  Engineers— 

Erie  Harbor,  Pa.,  352;  preservation  and  protection  of  peninsula  at  Presquo  Isle, 
Erie  Harbor,  Pa.,  Dunkirk  Harbor,  N.  y.,353;  Buffalo  Harbor,  N.  Y.,  354;  Tona- 
wanda  Harbor  and  Niagara  River,  N.  Y.,  Wilson  Harbor,  N.  Y.,  355;  Olcott  Harbor, 
N.  Y.,  Oak  Orchard  Harbor,  N.  Y.,  356;  examination  and  survey,  357. 

In  the  charge  of  Capt.  Dan  C.  Kingman,  Corps  of  Engineers — 

Charlotte  Harbor,  N.  T.,  357;  Pultnevville  Harbor,  N.  Y.,  harbor  at  Great  Sodus  Bay, 
N.Y.,358;  harbor  at  Little  Sodus  Bay,  N.  Y.,359;  Oswego  Harbor,  N.  Y.,  360;  har- 
bor at  Sackotts  Harbor,  N.  Y.,  361. 

In  the  charge  of  Maj.  M.  B.  Adams,  Corps  of  Engineers— 

Shoals  between  Sister  Islands  and  Crossover  Light,  St.  Lawrence  Kivcr,  N.  Y.,  Og- 

.  densbnrg  Harbor,  N.Y.,  362;  breakwater  at  Rouse  Pointy  Lake  Chnmplain,  N.  i., 

Great  Chazy  River,  N.  Y.,  breakwater  at  Gordon  Lauding,  Lake -Chamxda in,  Vt., 

363;  Plattsbnr^  Harbor,  N.  Y.,  Burlinston  Harbor,  Vt.,  364;  Otter  Creek,  Vt., 

Ticonderoga  River,  N.  Y.,  Narrows  of  Lake  Chaiux>lain,  N.  Y.  and  Vt.,  365, 

PACIKIC  COAST. 

In  thr  charge  of  Col.  G.  H.  Mendell,  Corps  of  Engineers — 

Oakland  Harbor,  Cal.,  3^5. 

In  the  charge  of  Lieut.  COl.  W.  H.  H.  Benyaurd,  Corps  of  Engineers— 

Napa  River,  Cal.,  Redwood  Creek,  Cal.,  367;  San  Luis  Obispo  Harbor,  Cal.,  Wilming- 
ton Harbor,  Cal.,  368;  San  Diego  Harbor,  Cal.,  369;  examination,  370. 

In  the  charge  of  Maj.  W.  H.  Heuer,  Corps  of  Engineers— 

San  Joaquin  River,  Cal.,  370;  Mokelumne  River,  Cal.,  Sacramento  and  Feather 
rivers,  Cal.,  372;  Petaluma  Creek,  Cal.,  Humboldt  Harbor  and  Bay,  Cal.,  373. 

In  the  charge  of  Capt.  Thomas  W.  Symons,  Corps  of  Engineers— 

Coquille  River,  Oregon,  375;  entrance  and  harbor  at  Coos  Bay,  Oregon,  376;  ITmpqna 
.  River,  Oregon,  377;  mouth  of  Siuslaw  River,  Oregon,  harbor  at  Yaqnina  Bay, 
Oregon,  3"^;  Tillamook  Bay  ami  Bar,  Oregon,  379;  entrance  to  Nehalem  Bay, 
Oregon,  Upper  Columbia  and  Snake  rivers,  Oregon  and  Wash.,  380;  Columbia 
River,  between  head  of  Rock  Island  Rapids  and  foot  of  Priest  Rapids.  Wash.,  381; 
Chehalis  River,  W^ash.,  382;  Skagit,  Stilhiguamish,  Nooksack,  Snonomish,  and 
Snoqnalmie  rivers,  Wash.,  383;  examinations  and  surveys,  384. 

In  the  charge  of  Maj.  Thomas  H.  Handbury,  Corps  of  Engineers — 

Month  of  Columbia  River,  Oregon  and  Wash.,  386;  construction  of  canal  at  the  Cas- 
cadeS)  Columbia  River,  Oregon,  388;  Columbia  and  Lower  Willamette  rivers  below 
Portland,  Oregon,  389;  Williamette  River  above  Portland,  Oregon,  391;  Cowlitz 
River,  Wash.,  392;  Youngs  and  Klaskuine  rivers,  Oregon,  gau^mg  waters  of  Co- 
lumbia River,  Oregon  and  Wash.,  examinations  and  surveys,  393. 

SUPERVISION  OF  THE  HARBOR  OF  NEW  YORK 395 

MISSISSIPPI  RIVER  COMMISSION 390 

MISSOURI  RIVER  COMMISSION 397 

HARBOR  LINES 397 
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Five  Mile  River  Harbor,  Conn.,  New  York  Harbor  and  its  adjacent  waters,  Anacostia 
River  at  Washington,  D.  C,  398;  South  Branch  of  Elizabeth  River  at  navy-yard, 
Norfolk,  Va.,  San  PedYo,  Wilmin^jton  Harbor,  Cal.,  San  Diego  Harbor  and  adjacent 
waters,  Ca).,  Olympia  Harbor,  Vancouver  Harbor,  and  BelliDgham  Baj',  Wash., 
Willamette  River  at  Portland,  Oregon,  399. 

BRIDGING  NAVIGABLE  WAlTilRS  OF  THE  UNITED  STATES. 

(1)  Bridge  of  city  of  Snohomish,  Wash.,  across  Snohomish  River,  (2)  bridge  of  Val- 
ley Street  Railway  Company  across  Duwamish  River,  in  section  29,  townsliip  21 
north,  range  4  east,  Washington,  (3)  bridge  of  Cherry  Island  Marsh  Company 
across  Brandy  wine  Creek  at  Wilmington,  Del.,  (4)  bridge  of  CJatsop  County, 
Oregon,  across  Walluski  River,  (5)  bridges  of  Snohomish,  Sky komish  and  Spokane 
Railway  and  Transportation  Company  across  Snohomish  River,  in  section  32,  town- 
ship 29  north,  range  5  east,  AVashiDgton,  and  across  Ebey  Slough,  in  section  4, 
township  28  north,  range  5  east,  Washington,  400;  (6)  bridge  of  Litchfield,  Car- 
rollton  and  Western  Railroad  Company  across  Illinois  Rivet  between  Columbiana 
and  Kampsviile,  111.,  (7)  bridge  of  Nashville,  Chattanooga  and  St.  Louis  Railway 
Company  across  Tennessee  River  at  Johusonville,  Tenn.,  (8)  bridge  of  Lewis 
County,  Washington,  across  Cowlitz  River  at  Toledo,  (9)  bridge  of  Navesink 
Railroad  Company  across  Shrewsbury  River  at  Highland  Beach,  N.  J.,  (10)  bridge 
of  Delaware  Railroad  Company  across  Christiana  River,  Newcastle  County,  Del., 
401:  (11)  bridge  of  Limestone  County,  Ala.,  across  Elk  River  at  Elk  River  Mills,  (12) 
brio^e  of  board  of  park  commissioners  of  Boston,  Mass.,  across  navigable  water- 
way uctween  Boston  and  Castle  Island,  (13)  bridge  of  Oregonian  Railroad  Com- 
pany across  Yamhill  River,  near  Lafayette,  Oregon,  (14)  bridge  of  Ocean  Springs 
Bridge  Company  across  main  channel  of  Fort  Bayou  at  Ocean  Springs,  Miss.,  (15) 
bridge  of  Lake  Shore  and  Michigan  Southern  Railway  Company  across  Huron 
River  at  Huron,  Ohio,  (16)  bridge  of  Milwaukee,  Lake  Shore  and  Western  Railway 
Company  across  Sheboygan  River  at  SheUoygan,  Wis.,  (17)  bridge  of  city  of  Al- 
bany, Oregon,  across  Willamette  River,  402;  (18)  bridge  of  South  Twenty-second 
Street  Bridge  Company  across  Monon^ahela  River  at  Pittsburg,  Pa.,  (19)  bridge 
of  Superior  Belt  Line  and  Terminal  Railway  Company  across  St.  Louis  River,  Wis- 
consin and  Minnesot4),  (20)  bridge  of  North  River  Bridge  Company  across  Hudson 
River  at  New  York  City,  (21)  bridge  of  Lake  Shore  and  Michigan  Southern  Rail- 
way Company  across  Sandusky  Bay,  Ohio,  (22)  bridge  of  Chicago,  Milwaukee 
and  St.  Paul  Railway  Company  across  Portage  Canal  near  Portage  City,  Wis., 
(23)  bridge  of  city  of  Oshkosh,  Wis.,  across  Fox  River,  403;  (24)  bridge  of  city 
of  Manitowoc,  AVis.,  across  Manitowoc  River,  (25)  bridge  of  Wahkiakum 
County,  Wash.,  across  Alger  Slough,  (26)  bridge  of  Milwaukee,  Lake  Shore 
and  Western  Railway  Company  across  Wolf  Riv^er  at  New  Lon<1on,  Wis.,  (27) 
.bridge  of  Plymouth  and  Barnstable  counties,  Mass.,  across  Cohasset  Narrows 
between  towns  of  Wareham  and  Bounie^  (28)  bridge  of  Chicago,  Milwaukee 
and  St.  Paul  Railway  Company  across  Chippewa  River  near  Red  Cedar,  Wis., 
(29)  bridge  of  Kenton  County  and  Camx>bell  County  Bridge  Company  across 
Licking  River  between  Newport  and  Covington,  Ky.,  (30)  bridge  of  Skagit 
County,  Wash.,  across  Swinomish  Slough,  404;  (31)  bridge  of  Washington  and 
Chesapeake  Beach  Railway  Company  across  Patuxent  River  at  Mount  Calvert,  Md., 
(32)  bridge  of  Washington  and  Arlington  Railway  Company  across  Potomac  River 
at  the  ** Three  Sisters"  near  AVashington,  D.  C,  (33)  bridge  of  Leavenworth  and 
Platte  County  Bridge  Company  across  Missouri  River  at  Leavenworth,  Kans.,  (34) 
bridge  of  Warren  County,  Miss.,  across  Big  Black  River  at  Baldwin  Ferry,  (35) 
bridge  of  Sagadahoc  County,  Me.,  across  Atkins  Bay,  Kennebec  River  at  Phipps- 
burg,  (36)  bridge  of  Chehalis  County,  Wash.,  across  Chehalis  River  at  the  Elbow 
Riffle,  405;  (37)  temporary  and  permanent  bridges  of  New  York  Central  and  Hud- 
son River  Railroad  Company  across  Harlem  River  at  New  York  City,  (38)  bridge  of 
Land  and  River  Imi^rovemeut  Company  of  Everett  across  Snohomish  River  at  Ever- 
ett, Wash.,  (89)  bridge  of  city  of  Chicago,  111.,  across  West  Fork  of  South  Branch 
of  Chicago  River,  (40)  temporavnr  footbridge  of  Messrs.  Hugh  N.  Camp  and  D.  E. 
Seybel  across  Harlem  River  at  New  York  City,  (41)  temporary  bridge  of  city  of 
New  York  across  Harlem  River,  (42)  bridge  of  the  Macon,  Dublin  and  Savannah 
Railroad  Company  across  Ocmulgee  River  at  Macon,  Ga.,  406,  (43)  bridge  of  town 
ofMilbridge,  Me.,  across  Narraguagns  River,  (44)  bridge  of  United  Railroads  of 
Washington  across  South  Arm  of  Willapa  River,  Wash.,  (45)  bridge  of  city  of 
Boston,  Mass.,  a^jross  Charles  River,  (46)  bridge  of  Jacksonville,  Tampa  and  Key 
West  Railway  Company  across  St.  Johns  River  at  Buffalo  Bluff,  Fla.,  (47)  bridge 
of  Gf^lveston  County,  Tex.,  across  West  Bay,  (48)  bridge  of  Skagit  County,  Wash., 
across  Skagit  River  at  Mount  Vernon,  (49)  bridge  ot  Cincinnati  and  Covington 
Rapid  lYansit  Bridge  Company  across  Ohio  River  between  Covington,  Ey.,  and 
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Cincinnati,  Oliio,  (50)  brid<;e  of  St.  Paul,  Minneapolis  and  Manitoba  Railway 
Company  across  SuohouusU  Kivor  near  Snohomish  CityJ  Wash.,  407;  (51)  brid«;o 
of  Allegheny  Bridge  Company  across  Allegheny  River  at  Piftsbnrg,  Pa.,  (52) 
bridge  of  Whatcom  Coih>ty,  Wash.,  across  Nooksack  River  at  Fcrndale,  (53)  bridge 
of  Whatcom  County,  Wash.,  across  Nooksack  River  at  Lyndcn,  (54)  bridge  of  Al- 
bemarle and  Raleigh  Railroad  Company  across  Tar  River  at  Tarboro,  N.  C,  (55) 
bridge  of  Kanawha  and  Michigan  Railway  Company  across  Uanley  River,  Fayette 
County,  W^.  Va.,  (56)  bridge  of  Boston  Bridge  Company  across  Yonghiogheny 
River  at  Boston,  Pa.,  (57)  bridge  of  Chohalis  County,  Wash.,  across  South  Bay, 
Elk  River,  between  Bay  City  and  Laidlaw,  408;  (58)  bridge  of  Washington,  Al- 
exandria and  Mount  Vern<m  Klectric  Railway  Conii)any  across  Hunting  Creek  at 
Alexandria,  Va.,  (59)  bridges  of  Brazoria  County,  Tex.,  across  Bastrop  Bayou 
and  Chocolate  Bayou,  (60)  bridges  of  city  of  Portland,  Oregon,  across  Willamette 
River,  (61)  bridge  of  Chicago,  Peorja  and  Saint  Louis  Railway  Company  across 
Illinois  RiA'er  at  Havana,  111.,  (02)  bridge  ot  Chicago  and  Northwestern  Railway 
Company  across  Fox  River  and  (Jovernmcnt  Canal  at  De  Pci'e,  Wis.,  409;  (63 j 
bridge  of  Relief  Bridge  Company  across  Allegheny  River  at  Oil  City,  Pa.,  (64) 
bridge  of  Kewaunee,  Green  Bay  and  Western  Railroad  Companj^  across  Kewaunee 
River  at  Kewaunee,  Wis.,  (65)  bridge  of  city  of  Napa.,  Cal.,  across  Napa  River, 
(66)  bridge  of  city  of  Milwaukee,  Wis.,  across  Kinuickinnic  River,  proposed 
bridge  of  city  of  Duluth,  Minn.,  across  canal  at  entrance  of  Duluth  Plarbor,  410. 

BRIDGES  OBSTRUCTING  NAVIGATION. 

yl)  Connty  bridge  across  Kentucky  River  at  Frankfort,  Ky.,  (2)  Society  Hill  and 
Marlborough  Bridge  Company's '  bridge  across  (Jreat  Pe<lee  River  near  Society 
Hill,  S.  C,  (3)  bridge  across  St.  Joseph  River,  Mich.,  near  its  mouth,  (4)  bridge 
across  Tulls  Creek  at  Tulls,  N.  C,  (5)  highway  bridge  across  Casper  River,  Ky., 
near  its  mouth,  (6)  drawbridge  across  Newtown  Creek  at  Brooklyn,  N.  Y.,  4il; 
(7)  highway  bridge  across  Chippewa  River  at  Durand,  Wis.,  (8)  bridge  across 
Coopers  Creek  at  Camden,  N.  J.,  (9)  railroad  bridge  across  Commencement  Bay  at 
Taooroa,  Wash.,  (10)  railroad  bridge  across  Buffalo  Bayou  at  Houston,  Tex.,  (11) 
highway  bridge  across  Buffalo  Bayou  at  Houston,  Tex.,  412. 

OCCUPANCY  OF  AND  INJURY  TO  PUBLIC  WORKS  BY  CORPORATIONS  AND 

INDIVIDUALS^ 413 

MISCELLANEOUS. 
WASHINGTON  AQUEDUCT. 

In  the  charge  of  Lieut.  Col.  Gkouge  H.  Elliot,  Corps  of  Exoixeers— 

Washington  Aqueduct,  413;  water  supply,  District  of  Columbia,  increasing  water 
supply  of  Washington,  D.  C,  416;  erection  of  lishways  at  Great  Falls,  417. 

PUBLIC  BUILDINGS  AND  GROUNDS  AND  WASHINGTON  MONUMENT,  DIS- 
TRICT OF  COLUMBIA. 

In  the  charge  of  Col.  O.  H.  Ernst,  Major,  Corps  of  Engineers 418 

SURVEY  OF  THE  NORTHERN  AND  NORTHWESTERN  LAKES. 

Printing  and  distribution  of  charts,  survey  of  St.  Marys  River  from  White  Fish  Bay 
to  Dotour  light-house,  419;  shoals  off  Pcl6e  Spit  light-house  aud  Littles  Point, 
Lake  Erie,  Waverly  Shoal,  Lake  Erie,  shoals  in  St.  Lawrence  River,  discharges 
of  Niagara  River,  survey  of  lake  front  at  Chicago,  111.,  Black  Creek  Shoal,  Lake 
Ontario,  420;  estimates,  421;  water  levels,  422. 

CONSTRUCTION  AND  IMPROVEMENT   OF   ROADS  AND  BRIDGES   IN  YEL- 
LOWSTONE NATIONAL  PARK. 

IXTHE  CHARGE  OP  MaJ.   WiLIJAM  A.  JONES.  CoRPS  OF  EXGIXKKUS 422 

MILITARY  AND  OTHER  MAPS 423 
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RECONNAISSANCES  AND  EXPLORATIONS. 
• 
Offickrs  on  duty  at  headquarters  of  military  departments,  operations  in  Depart- 
ment of  the  Missouri,  Department  of  tlie  Columbia,  Department  of  the  Platte, 
Department  of  California,  424. 

ESTIMATES  FOR  AMOUNTS  REQUIRED  FOR  SURVEYS  AND  RECONNAIS. 
SANCES  IN  MILITARY  DEPARTMENTS,  AND  FOR  MAPS,  INCLUSIVE  OF 
WAR  MAPS 425 

OFFICE  OF  THE  CHIEF  OF  ENGINEERS. 
Officers  in  charge  of  divisions,  425. 

STATEMENT  SHOWING  RANK  AND  DUTIES  OF  OFFICERS  OF  THE  CORPS 
OF  ENGINEERS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1892..  427 

FORTIFICATIONS,    ETC. 

APPENDIX  No.  1. 
REPORT  OF  CAPT.  DAN  C.  KINGMAN,  CORPS  OF  ENGINEERS. 
Protection  of  site  of  Fort  Niagara,  N.  Y.,  453. 

APPENDIX  No.  2. 

REPORT  OF  COL.  D,  C.  HOUSTON,  CORPS  OF  ENGINEERS. 

Impkovemknts. — Sea  wall  ami  embankment  at  Davids  iHlaud,  New  York  Harbor, 
457;  sea  walls  on  Governors  Island,  New  Y'ork  Harbor,  461. 

APPENDIX  No.  3. 

REPORT  OF  MAJ.  CHAS.  E.  L.  B.  DAVIS,  CORPS  OF  ENGINEERS. 

Improvements. — I^ach  protection  at  Fort  Monroe,  Xa.^  465;  water  snpply  at  Fort 
Monroe,  Va.,  467;  sewerage  system  at  Fort  Monroe,  Va.,  468. 

APPENDIX  No.  4. 
REPORT  OF  MAJ.  J.  0.  MALLERY,  CORPS  OF  ENGINEERS. 
Rkpair  and  preservation  of  Fort  Marion,  St.  Augnstine,  Fla.,  471. 

APPENDIX  No.  5. 

REPORT  OF  LIEUT.  COL.  W.  R.  KING,  CORPS  OF  ENGINEERS. 

Post  of  Willets  Point,  N.  Y.,473;  United  States  Engineer  School,  474;  Battalion  of 
Engineers,  475;  Engineer  depot,  479;  experiments,  481 ;  statement  of  funds,  481: 
new  appropriations,  483;  estimates,  481.  Appendixes:  A,  programme  of  study  anil 
instruction  for  winter  season,  484;  B,  instruction  of  enlisted  men  in  mechanical 
trades,  487;  C,  programme  of  study  and  instruction  for  summer  season,  487;  D, 
tests  of  stone,  490;  E,  tests  of  wire  rope,  491. 
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RIVERS   AND   HARBORS,   ETC. 
APPENDIX  A. 

REPORT  OP  LIEUT.  COL.  PETER  C.  HAINS,  CORPS  OF  ENGINEERS. 

iMPROVEMKNTS.— St.  Croix,  River,  Me..  494 ;  Liibec  Channel,  Me.,  495;  Moosabec  Bar, 
Me.,  496;  Pleasant  River,  Me.,  498;  Narragnagus  River,  Me., 498;  breakwater  from 
Mount  Desert  t^)  Porcupine  Island,  Mo.,  500;  Bagaduce  River,  Me.,  502;  Penob- 
scot River,  Mo.,  504;  Belfast  Harbor,  Me.,  507;  Camden  Harbor,  Me.,  509:  Rock- 
port  Harbor,  Me.,  510;  Rockland  Harbor,  Mo.,  511;  Kennebec  River,  Mc.,  513; 
Harraseeket  River,  Me.,  516;  Portland  Harbor,  Mo.,  517;  channel  in  Back  Cove, 
Portland,  Me.,  520;  Saco  River,  Me.,  521;  Kennebunk  River,  Me.,  524;  York  Har- 
l)or,  Me.,  526;  Portsmonth  Harbor,  N.  H.,  527;  Bellamy  River,  N.  H.,  528;  Cocheco 
River,  N.  H.,  529;  harbor  of  refuge  at  Little  Harbor,  N.  H.,  531;  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation,  533. 

Examinations  and  Surveys. — Ponob.scot  River,  Me.,  5S;  Kennebec  River,  Me., 
from  Waterville  to  steamboat  wharf  at  Augusta,  541. 

APPENDIX  B. 

REPORT  OF  LIEUT.  COL.  S.  M.  MANSFIELD,  CORPS  OF  ENGINEERS. 

Improvf.ments. — Newburyport  Harbor,  Mass.,  551 ;  Merrimac  River,  Mass.,  554 ; 
Powow  River,  Mass.,  556;  Ipswich  River,  Mass.,  557;  harbor  of  refuge,  Sandy  Bay, 
Cape  Ann,  Mass.,  558;  Gloucester  Harl>or,  Mass.,  566;  Manchester  Harbor,  Mass., 
569;  Salem  Harbor,  Mass.,  570;  Lyun  Harbor,  Mass.,  572;  Wiuthrop  Harbor,  Mass., 
574;  Boston  Harbor,  Mass,  575;  Weymouth  River,  Mass.,  584;  Hingham  Harbor, 
Mass.,  585;  Scituate  Harbor,  Mass.,  586;  Plymouth  Harbor,  Mass.,  588;  Wellfleet 
Harbor,  Mass.,  591;  Provincetowu  Harbor,  *Mas8.,  593;  Chatham  Harbor,  Mass., 
595. 

APPENDIX  (3. 

REPORT  OF  CAPT.  W.  H.  BIXBY,  CORPS  OF  ENGINEERS. 

Improvkmknts.-— Harbor  of  refuge  at  Hyaunis,  Mass.,  598;  harbor  of  refuge  at 
Nantucket,  Mass.,  6(X);  Marthas  Vineyard,  inner  harbor  atEdgartown,  Mass.,  602: 
Vineyard  Haven  Harbor,  Mass.,  604;  Wareham  Harbor,  Mass.,  607;  New  Bedford 
Harbor,  Mass.,  609;  Westport  Harbor,  Mass.,  612^  Taanton  River,  Mass.,  613;  Paw- 
tucket  River,  R.  1.,  616;  Providence  River  and  Narragansett  Bay,  R.  I.,  618;  re- 
moval of  Green  Jacket  Shoal,  Providence  River,  R.  I.,  621;  Greenwich  Bay,  R.  I., 
623;  cove  and  water  way  near  Coaster  Harbor  Island,  R.  I.,  624;  Newport  Har- 
bor, R.  I.,  625;  harbor  of  refuge  at  Point  Judith,  R.  I.,  628;  harbor  of  refuge  at 
Block  Island,  R.  I.,  63^;  Pawcatuck  River,  R.  I.  and  Conn.,  633;  harbor  of  refuge 
at  Stonington,  Conn.,  (>35;  removing  sunken  vessels  or  craft  obstructing  or  en- 
dangering navigation,  637. 

Examinations  and  Surveys.— Menemsha  Bight,  Mass.,  642;  Canapitsit  Channel, 
Mass.,  between  the  islands  of  Cuttyhunk  and  Nashawena,  645. 

APPENDIX  D. 

REPORT  OP  COL.  D.  C.  HOUSTON,  CORPS  OF  ENGINEERS. 

Improvkmexts.— Mystic  River,  Conn.,  650:  Thames  River,  Conn.,  6.")2;  Connecti- 
cut River,  Mass.  and  Conn.,  656;  harbor  of  refuge  at  Duck  Island  Harbor,  Conn.,  661 ; 
Clinton  Harbor,  Conn.,  667;  New  Haven  Harbor,  Conn.,  668;  breakwaters  at  New 
Haven,  (-onn.,  673;  Milford  Harbor,  Conn.,  677;  Housatouic  River,  Conn.,  680; 
Bridgeport  Harbor,  C«mn.,  685;  Black  Rock  Harbor,  Conn.,  689;  Norwalk  Harbor, 
Conn.,  692;  harbor  at  Wilsons  Point,  Conn.,  695;  Five-Mile  River  Harbor,  Conn., 
697;  Stamford  Harbor,  Conn.,  699;  Port  Ch(\Hter  Harbor,  N.  Y.,  702;  Larchmout 
Harbor,  N.Y.,  70-1;  Echo  Harbor,  New  Rochelle,  N.  Y.,  706;  East  Chester  Creek,  N. 
Y.,  708;  Grecnport  Harbor,  N.  Y.,  711 ;  Port  JeftV'rson  Harbor,  N.  Y.,713;  Huntington 
Harbor,  N.  Y.,  717;  Glen  Cove  Harbor,  N.  Y..  720;  Flushing  Bav,  N.  Y.,  722;  Patchogue 
River,  N.  Y.,  724 ;  Browns  Creek,  Say ville,  N.  Y.,  727. 

Hakbok  Links.— Five-Mile  River  Harbor,  Conn.,  730. 
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APPENDIX  E. 

REPORT  OF  LIEUT.  COL.  G.  L.  GILLESPIE,  CORPS  OF  ENGINEERS. 

IMPROVKMKXTS.—Ilndsoii  River,  N.Y.,  734;  harbor  at  Saiigertios,  N.  Y.,  771;  harbor 
at  Kondout,N.Y..773;  Wappiiiger  Creek,  N.  Y.,  776;  Harlem  River,  N.  Y.,  778;  East 
Riv<TaiidlIoll(iat^,N.  Y..797;  Newtown  Creek,  N.  Y.,810;  Biitteruiilk  ChaimH, 
New  York  Harbor,  814;  <>owaiiii8  Bay,  Red  Hook,  Gowaiiiia  (-reek,  and  Hay  Uid«[;o 
channels.  New  York  Harbor,  N.  Y..  817;  New  York  Harbor,  N.  Y.,  824;  Rarifan  Hay, 
N.  .J.,833;  removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion, 838 

Examination  and  Survky. — For  canal  from  Jamaica  Bay  to  Long  Beach  Inlet, 
N.Y.,840. 

Hakbou  liiNES. — Xew  York  Harbor  and  its  adjacent  waters,  849. 

APPENDIX  P. 

REPORT  OF  CAPT.  THOS.  L.  CASEY,  CORPS  OF  ENGINEERS. 

IMPROVEMKNTS.—Sunipawanns  Inlet,  N.  Y.,8e3;  Canarsie  Bay,  N.  Y.,8r»6;  Sheeps- 
head  Bay,  N.  Y.,  868;  Arthur  Kill,  N.  Y.  and  N.  J., 869;  channel  between  Staten 
Island  alid  New  .Jersev,  871 ;  Passaic  River,  N.  J.,  873;  Elizabeth  River,  N.  J.,  ^78; 
Rahway  River,  N.  J.,  880;  Raritan  River,  N.  J.,  881;  South  River,  N.  J., 887;  Key- 
port  Harbor,  N.J. ,889;  Mattawau  Creek,  N.  J.,  89U;  Shoal  Harbor  antl  Comptou 
Creek,  N.  J.,  892 ;  Shrewsbury  River,  N,  J.,  894 ;  Mauasquan  River,  N.  J..  8J»7. 

APPENDIX  G. 

REPORT  OF  MAJ.  C.  W.  RAYMOND,  CORPS  OF  ENGINEERS. 

iMPROVKMKNTrt.— Delaware  River,  Pa.  and  N.  J.,  900;  harbor  between  Philadelphia, 
Pa.,  and  CanidtMi,  N.J., 906;  Sehnylkill  River,  Pa.,  923;  ice  harbor  at  Marcus 
Hook,  Pa.,  929;  ice  harbor  at  liead  of  Delaware  Bay,  Del.,  930;  construction  of  iron 
]»ier  in  Delaware  Bay,  near  Lewes,  Del.,  931 ;  Delawai-e  Breakwater,  Del.,  933;  Rau- 
eoeas  River,  N.  J.,  93.5;  Alloway  Crcek,N.  J.,  937;  Maurice  River,  N.  ,T.,  938;  re- 
q^oving  sunken  ves-sels  or  craft  obstructing  or  endangering  navigation,  940. 

EXAMI.VATION.— For  harbor  of  refuge  near  mouth  of  Delaware  Bay,  941. 

APPENDIX  n.  • 

REPORT  OF  WM.   F.   SMITH,  UNITED  STATES  AGENT,  MAJOR  OF  ENGI- 
NEERS. IT.  S.  ARMY,  RETIRED. 

Imphovkmknts. — Wilmington  Harbor,  Del.,  916;  ice  harbor  at  New  Castle,  Del., 
918;  Appoqninnimink  River,  Del.,  950;  Smyrna  River,  Del.,  951;  Mispillion  Creek, 
Del.,  9.53;  Broadkiln  River,  Del.,  955;  iuland  waterway  from  Cliiucoteague  Bay, 
Va.,  to  Delaware  Bay,  at  or  near  Lewes,  Del.,  956;  Susquehanna  River,  above  ami 
below  Havre  de  Gnvce,  Md.,  966;  North  East  River,  Md.,  967;  Elk  River,  Md.,  968; 
Fairlee  Creek,  Md.,  969;  Cliester  River,  Md.,  from  Crumpton  to  Jones  Landing, 
970;  Choptank  River,  Md.,  972:  Cambridge  Harbor,  M<1.,  973;  Wicomico  River, 
Md.,975;  Manokiu  River,  Md.,  976;  Onaiicoek  Harbor,  Va.,  977;  harbor  at  Cape 
(Jharles  City,  Va.,  and  approaches  by  Cherrystone  Inlet,  979;  removing  sunken 
vesselH  or  craft  ol>Btructing  or  endangering  navigation,  i)80. 

Examinations  ani>  Survkys. — Murderkill  River,  Del.,  981 ;  Mispillion  River,  Del., 
98S;  Susquehanna  River  above  Havre  de  Grace,  Md.,  994;  Rock  Hall  Harbor, 
Md.,  999. 

PAKT    II. 
APPENDIX  I. 

REPORT  OF  COL.  WM.  P.  CRAIOIIILL,  CORPS  OF  ENGINEERS. 

IMPROVKMRNTS. — Patapsco  Rivcr  and  channel  to  Baltimore,  Md.,  1005;  James  River, 
Va.,  1012. 
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APPENDIX  J. 
REPORT  OF  MAJ.  CHARLES  E.  L.  B.  DAVIS,  CORPS  OF  ENGINEERS. 

Improvements. — Potomac  River  at  Washington,  D.  C,  1030;  Potomac  River  at  Mt. 
Vernon,  Va.,  1038;  Occoqnan  Creek,  Va.,  1039;  Aquia  Creek,  Va.,  1042;  harbor  at 
Breton  Bay,  Md.,  1045;  Nomini  Creek,  Va.,  10-47;  Patuxent  River,  Md.,  1049;  Rap- 
pahannock River,  Va.,  1050;  Urbana  Creek,  Va.,  1054;  York  River,  Va.,  1056;  Mat- 
taponi  River,  Va.,  1059;  Pamimkey  River,  Va.,  1062. 

Examinations  and  Surveys.— Eastern  Branch  of  Potomac  River  (Anacostia  River), 
1064;  Potomac  River,  Va.  and  Md.,  1089;  for  breakwater  to  form  harbor  of  rofugo 
in  Lynnhaven  Bay,  near  Cape  Henry,  Va.,  1076. 

Harbor  Lines. — Aiacostia  River  at  Washington,  D.  C,  1079. 

APPENDIX  K. 

REPORT  OF  LIEUT.  EDW.  BURR,  CORPS  OF  ENGINEERS. 

Improvements. — Harbor  of  Norfolk  and  its  approaches,  Va.,  1085;  approach  to  Nor- 
folk Harbor  and  the  United  States  navy-yard  at  Norfolk,  Va.,  1089;  Hampton 
Creek  and  Bar,  Va.,  1089;  Nauseraond  River,  Va.,  1090;  Chickahominy  River,  Va., 
1091;  Appomattox  River,  Va.,  1093;  inland  water  rente  from  Norfolk  Harbor,  Va., 
to  ^Ubemarle  Sonnd,  N.  C.,  through  Currituck  Sound,  1094;  North  Landing  River, 
Va.  and  N.  C,  1096. 

Harbor  Lines. — South  Branch  of  Elizabeth  River  at  navy-yard,  Norfolk,  Va.,  1097. 

APPEKDIX  L. 

REPORT  OF  MAJ.  W.  S.  STANTON,  CORPS  OF  ENGINEERS. 

Lmprovkments. — Staunton  River,  Va.,  1099;  Roanoke  River,  N.  C,  1103;  Pasquo- 
tank River,  N.  C,  1111;  Mackeys  Creek,  N.  C,  1113;  Ocracoke  Inlet,  N.  C,  1115; 
Fishing  Creek,  N.  C,  1117;  Pamlico  and  Tar  River,  N.  C,  1118;  C(mte.ntnia  Creek, 
N.  C,  1123;  Trent  River,  N.  C,  1125;  Nense  River,  N.  C,  1129;  inland  waterway 
between  New  Berne  and  Beaufort,  N.  C,  1134;  harbor  at  Beaufort,  N.  C,  1137;  in- 
land waterway  between  Beaufort  Harbor  and  New  River,  N.  C,  1141;  waterway 
hetween  Now  River  and  Swansboro,  N.  C,  1146;  New  River,  N.  C,  1149;  North 
Eiiat  (Cape  Fear)  River,  N.  C,  1152;  Black  River,  N.  C„  1154;  Cape  Fear  River,  N. 
C,  above  Wilmington,  1158;  Cape  Fear  River,  N.  C,  at  and  below  Wilmington, 
1164;  Lockwoods  Folly  Rivpr,  N.  C,  1177;  Yadkin  River,  N.  C,  ll«l;  harbor  at 
Georgetown,  S.  C,  1183;  Winyaw  Bay,  8.  C,  1189;  removing  sunken  vessels  or 
cralt  obstructing  or  endangering  navigation,  1194. 

appiJndix  m. 

REPORT  OF  CAPT.  FREDERIC  V.  ABBOT,  CORPS  OF  ENGINEERS. 

Im PRO VEMKNTS.—Waccamaw  River,  N.C.  and  S.  C.,1195;  Lumber  River,  N.  C.  and 
S.C..1199;  Little  Pedee  River,  S.  C,  1201;  Great  Pedee  River,  S.  C,  1203^  Clark 
River,  S.  C,  1206;  Mingo  Creek,  S.  C,  1208;  J^anteo  River,  S.  C,  1211;  Wateree 
River;  S.C.,  1214;  Congaree  River,  S.  C,  1217;  harbor  at  Charleston,  S.  C,  1219; 
Ashley  River,  S.  C,  1229;  Wappoo  Cut,  S.  C,  1231;  Edisto  River,  S.  C,  1233;  Sal- 
kahatchie  River,  S.  C,  1235;  Beaufort  River,  S.  C,  1238;  removing  sunken  vessels 
or  craft  obstructing  or  endangering  navigation,  1240. 

APPENDIX  N. 
REPORT  OF  CAPT.  O.  M.  CARTER,  CORPS  OF  ENGINEERS, 

Improvemknts.— Savannah  Harbor,  Ga.,  1243;  Savannah  River,  Ga.,  1253;  Darien 
Harbor,  Ga.,  1257;  Alt;iraaha  River,  Ga.,  1261;  Oconee  River,  Ga.,  1265;  Ocmulgee 
River,  Ga.,  1271;  Brunswick  Harbor,  Ga.,  1278;  Jekyl  Creek,  Ga.,  1283;  Cumber- 
land Sound,  Ga.  and  Fla.,  1286;  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  1292. 

E.x:AMiNAriONrt  and  Slrvevs. — Inside  route  between  Doboy  and  Sopelo,  Ga.,  1291; 
inside  route  between  Savannah,  Ga.,  and  Fernandina,  Fla.,  1309;  Brunswick  Outer 
Bar,  Ga.,  1327. 
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APPENDIX  O. 

REPORT  OF  MAJ.  J.  C.  MALLERY,  CORPS  OF  ENGINEERS. 

IMPROVEMKNTS.—St.  Jolins  River,  Fla.,  1349;  Ocklawaha  River,  Ha.,  1366;  Volnsia 
Bar,  Fla.,  1309;  St.  Augustine  Harbor,  Fla.,  1371 :  northwest  entrance,  Key  West 
Harbor,  Fla.,  1374;  Caloosahatchee  River,  Fla.,  1377;  channel  of  Charlotte  Harbor 
and  Pease  Creek,  Fla.,  1379;  Sarasota  Bay,  Fla.,  1382;  Manatee  River,  Fla.,  1384; 
Tampa  Bay,  Fla.,  1386;  Withlacoochee  River,  Fla.,  1389;  harbor  at  Cedar  Keys, 
Fla.,  1392;  Suwauec  River,  Fla.,  1393. 

APPENDIX  P. 

REPORT  OF  CAPT.  PHILIP  M.  PRICE,  CORPS  OF  ENGINEERS. 

Improvements. — Apalachicola  Bay,  Fla.,  1397;  Apalachicola  River,  Fla.,  1400;  Flint 
River,  Ga.,  1402;  Chattahoochee  River,  Ga.  and  Ala.,  1405;  La  Grange  Bayon  and 
Holmes  River,  Fla.,  1407;  Ghoctawhiitchee  River,  Fla.  and  Ala.,  140!);  harbor  at 
Pensacola,  Fla.,  1412;  Escambia  and  Conecuh  rivers,  Fla.  and  Ala.,  1416;  Alabama 
River,  Ala.,  1418;  Tallapoosa  River,  Ala.,  1422;  Coosa  River,  Ua.  and  Ala.,  1424; 
operating  and  care  of  canals  and  other  works  of  navigation  on  Coosa  River,  Ua. 
and  Ala.,  1431;  Cahaba  River,  Ala.,  1432. 

APPENDIX  Q. 

REPORT  OF  MAJ.  A.  N.  DAMRELL,  CORPS  OF  ENGINEERS. 

Improvements. — Mobile  Harbor,  Ala.,  1435;  Black  Warrior  River,  Ala.,  from  Tns- 
caloosa  to  Daniels  Creek,  1440;  Warrior  and  Tombigbeo  rivers,  Ala.  and  Miss., 
1444;  Noxubee  River,  Miss.,  1452;  Pascagonla  River,  Miss.,  1453;  Chickasahay 
River,  Miss.,  1456;  Bluff  Creek,  Miss.,  1457;  Leaf  River,  Miss.,  1458;  harbor  at 
Biloxi  Bay,  Miss.,  1458;  Pearl  River,  Miss.,  below  Jackson,  1460;  Pearl  River,  Miss., 
between  Jackson  and  Carthage,  1462;  Pearl  River,  Miss.,  between  Ediuburg  and 
Carthage,  1465;  Bogue  Chitto,  La.,  1466. 

APPENDIX  li.  , 
REPORT  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 
Inspection  of  the  improvement  of  the  South  Pass  of  the  Mississippi  River,  1469. 

APPENDIX  S. 
REPORT  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 

iMPROVKMENTi*. — Chefuncte  River  and  Bogue  Falia,  La.,  1481 ;  Tickfaw  River  and 
its  tributaries.  La.,  1481;  Amite  River  and  Bayou  Manchac,  La.,  1485;  Bayou  La 
Fourche,  La.,  1487;  Bayou  Tetrebonno,  La.,  1490;  Bayou  Plaquemiue,  La'.,  1491; 
Bavou  Cortableau,  La.,  1500;  Bayou  Teche,  La.,  1503;  mouth  and  passes  of 
Calcasieu  River,  La.,  1504;  harbor  at  Sabine  Pjiss,  Tex.,  1506;  Sabine  River,  Tex., 
1510;  Neches  River,  Tex.,  1511;  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  1513. 

Examination. — Sabine  River  between  Sabine  Lake  and  Sudduths  Bluff,  Tex.,  1513. 

APPENDIX  T. 

REPORT  OF  LIEUT.  JOHN  MILLIS,  CORPS  OF  ENGINEERS. 

Improvements. — Securing  mouth  of  Bayou  Plaquemiue,  La.,  from  further  caving, 
1517  j  removing  sunken  vessels  or  craft  olMtructing  or  endangering  navigation  ia 
Mississippi  River  bolow  Now  Orleans  Harbor,  La.,  1521. 
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APPENDIX  U. 

REPORT  OF  MAJ,  CHAS.  J.  ALLEN,  CORPS  OF  ENGINEERS. 

Improvements. — Entrance  to  Galveston  Harbor,  Tex.,  1523;  ship  channel  in  Gal- 
veston Bay,  Tex.,  1536;  Trinity  River,  Tex.,  1540;  Cedar  Bayou,  Tex.,  1543;  Buf- 
falo Bayou,  Tex.,  1548«5  harbor  at  Brazos  Santiago,  Tex.,  1.553. 

Examinations  AND  Survey.— Brazos  River,  Tex.,  from  its  month  to  Waco,  1555; 
West  Galveston  Bay  from  Christmas  Point,  Tex.,  1563. 

APPENDIX  V. 

REPORT  OF  CAPT.  J.  H.  WILLARD,  CORPS  OF  ENGINEERS. 

Improvements.— Red  River.  La.  and  Ark.,  1573;  Red  River  above  Fulton,  Ark., 
1600;  Oaaohita  and  Black  rivers^  Ark.  and  La.,  1602;  Bayon  D'Arbonne,  La.,  1607: 
Bayou  Bar tliolomew,  La.  and  Ark.,  1610;  Bayou  Bceuf,  La.,  1614;  Tensas  River  and 
Bayou  Ma^on,  La.,  1617;  Bavous  RondewaynndVidal,  La.,  1620;  Big  Black  River, 
Miss.,  1622;  Yazoo  River,  Miss.,  1624;  Tchula  Lake,  Miss.,  1645;  Tallahatchee 
River,  Miss.,  1618;  Steele  Bayou  and  Washington  Bayou,  Miss.,  1651;  Big  Sun- 
flower River,  Miss.,  1651;  Big  Hatchee  River,  Tenn.,  16^7;  Forked  Deer  River, 
Tenn.,  1660;  water  gauges  on  Mississippi  River  and  its  principal  tributaries,  1663; 
survey  of. Cypress  Bayou  and  the  lakes  between  Jefferson,  Tex.,  and  Shrevej)ort, 
La.,  1668. 

APPENDIX  W. 

REPORT  OF  CAPT.  H.  S.  TABER,  CORPS  OF  ENGINEERS. 

Improvements.— Removing  obstructions  in  Arkansas  River,  1673;  Arkansas  River, 
1676;  Fourche  Le  Fevre  River,  Ark.,  1681;  Petit  Jean  River,  Ark.,  1682;  White 
River,  Ark.,  1633;  Cache  River,  Ark.,  1637;  Little  Red  River,  Ark.,  1687;  Black 
River,  Ark.  and  Mo.,  1689;  Black  River,  Mo.,  1691;  St.  Francis  River,  Aric.,  1693; 
St.  Francis  River,  Mo.,  1691;  Little  River,  Mo.,  1696. 

Examination  and  Survey.— At  Clarendon  and  the  lower  White  River,  Ark.,  1697. 

APPENDIX  X. 

REPORT  OF  MAJ.  A.  M.  MILLER,  CORPS  OF  ENGINEERS. 

Improvkmknts. — Removing  snags  and  wrecks  from  Mississippi  River,  1705;  Missis- 
sip])!  River,  botween  the  Ohio  and  Illinois  rivers.  1713;  harbor  at  St.  Loiii.s,  Mo. 
1737;  Gasconade  River.  Mo.,  1739;  Osage  River,  ko.,  1742;  Kaskaskia  River,  111.. 
1745. 

APPENDIX  Y. 

REPORT  OF  MAJ.  A.  MACKENZIE,  CORPS  OF  ENGINEERS. 

iMPROVifiMENTS. — Operating  snag  boats  and  dredge  boats  on  Upper  Mississippi  River, 
1749;  Mississippi  River,  batweon  Des  Moines  Rapids  and. mouth  of  Illinois  Uiver, 
1766;  Des  Moines  Rapi<is,  Mississippi  River,  1772;  operating  and  care  of  Dos  Moines 
Rapids  Canal  and  dry  dock,  1773;  Mississippi  River  between  Minuexipolis  and  Des 
Moines  Rapids,  1779. 

APPENDIX  Z. 

REPORT  OF  MAJ.  W.  A.  JONES,  CORPS  OF  ENGINEERS. 

lMrROVE.MENT8. — Mississippi  River  abov^  Falls  of  St.  Anthony,  Minn.,  1816;  reser- 
voirs at  headwaters  of  Mississippi  River,  1818;  Chippewa  River,  including  Yellow 
Banks,  Wis.,  1833;  St.  Croix  River,  Wis.  and  Minn.,  1837;  Minnesota  River,  Minn., 
1840;  Red  River  of  the  North,  Minn,  and  N.  Dak,,  1843;  surveys  for  reservoirs  at 
the  sources  of  Mississippi,  St.  Croix,  Chippewa,  and  Wisconsin  rivera,  1849;  gaug- 

.  iug  Mississippi  River  at  or  near  St.  Paul,  Minn.,  1849. 

JiXAMiNATiON  AND  SuRVKY.— Red  River  of  the  North  and  tributaries  above  Fergus 
falls  and  Ciookstonj  Minn,,  i^nd  Big  Stone  Lalvc,  Wmn*  ami  S.  Pak,,  1853. 
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APPENDIX  A  A. 

REPORT  OF  CAPT.  CHA8.  F.  POWELL,  CORPS  OF  ENGINEERS. 

Improvemknts.— Missouri  River  between  the  Great  Falls,  Mont.,  andSionz  City, 

Iowa,  1875;  Yellowstone  River,  Mont,  and  N.  Dak.,  1903. 
Examination  and  Survey.— Missouri  River,  Mont.,  between  Groat  Falls  and  ca&on 

next  below  Stubbs  Ferry,  1904. 

APPENDIX  BB. 

REPORT  OF  LIEUT.  COL.  HENRY  M.  ROBERT,  CORPS  OF  ENGINEERS. 

Improv^emknts. — Tennessee  River,  above  Chattanooga^  Teun.,  and  below  Bee  Tree 
Shoals,  Ala.,  1911;  Hiawasseo  River,  Tcnn.,  1920;  French  Broad  River,  Touu., 
1922;  Clinch  River,  Teun.,  1925;  Cumberland  River,  Tenn.  and  Kv.,  11>27;  Caney 
Fork  River,  Teun.,  1941;  South  Fork  of  Cumberland  River,  Ky.,  1943. 

APPENDIX  C  C. 

REPORT  OF  CAPT.  GEO.  W.  GOETBALS,  CORPS  OF  ENGINEERS. 

Impuovjcmknts. — Tennessee  River  between  Chattanoof^a,  Tenn.,  and  foot  of  Bee 
Tree  Shoals,  Ala.,  1945;  operating  and  care  of  Muscle  Shoals  Canal,  Tennessee 
River,  1956. 

PART   III. 

APPENDIX   DD. 

REPORT  OF  MAJ.  AMOS  STICKNEY,  CORPS  OF  ENGINEERS. 

Improvements. — Ohio  River,  1960;  operating  snag  boats  on  Ohio  River,  1978 ;  oper- 
ating and  care  of  Davis  Island  Darn,  Ohio  River,  1980;  movable  dam  in  Ohio  River 
below  mouth  of  Beaver  River,  Pa.,  1983;  Monongahela  River,  W.  Va.  and  Pa. ,1984; 
operating  and  care  of  Locks  and  Dams  Nos.  8  and  9,  Monongahela  River,  1986;  pur- 
chase of  Lock  and  Dam  No.  7,  Monongahela  River,  1989;  purchase  of  Lock  and  Dam 
No.  6,  Monongahela  River,  1990:  Cheat  River,  W.  Va.,  1991;  Allegheny  River,  Pa., 
1992;  dam  at  Herr  Island,  Allegheny  River,  Pa.,  1996;  ice  harbor  at  mouth  of  Mus- 
kingum River,  Ohio,  1997;  operating  and  care  of  ice-liarbor  lock  at  mouth  of  Mus- 
kingum River,  Oliio,  1998;  Muskingum  River.  Ohio,  1999;  operating  and  care  of 
locks  and  dams  on  Muskingum  River,  Ohio,  2000. 

APPENDIX  E  E. 

REPORT  OF  LIEUT.  COL.  G.  J.  LYDECKER,  CORPS  OF  ENGINEERS. 

Improvements. —Falls  of  the  Ohio  River,  at  Louisville,  Ky.,  2015;  Indiana  Chute, 
Falls  of  the   Ohio  River,  2020;  operating  and  care  of  Louisville  and  Portland 
,     Canal,  Ky.,  2024 ;  Wabash  River,  lud.  and  111.,  2031 ;  White  River,  lud.,  2037. 

APPENDIX  F  F. 

REPORT  OF  COL.  WM.  P.  CRAIOHILL,  CORPS  OF  ENGINEERS. 

IMPROVEMENTS.—Great  Kanawha  River,  W.  Va.,  2041;  operating  and  care  of  locks 
and  dams  on  Great  Kanawha  River,  W.  Va.,  20(j2;  FAk  River,  W.  Va.,  2064;  Gauley 
River,  W.  Va,,  2067;  New  River,  Va.  and  W.  Va.,  2071. 
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APrElJfJ)IX  G  G. 

REPORT  OF  MAJ.  D.  W.  LOCKWOOD,  CORPS  OF  ENGINEERS. 

Improvkments. — Trade  water  River,  Ky.,2073;  operating  and  keepine  in  repair  locks 
and  dams  on  Green  and  Barren  rivers,  Ky.,  2074;  Rough. Ri ver,  Ky.,  2081;  Ken- 
tucky River,  Ky,,  2083;  operating  and  keeping  in  repair  locks  and  dams  on  Ken- 
tucky River,  Ky.»  2091 ;  Licking  River,  Ky:,  between  Farmers  and  West  Liberty, 
2097;. Big  Sandy  River.  W.  Va.  and  Ky.,  2098:  Levisa  Fork  of  Big  Sandy  River, 
Ky.,2108;  Tug  Fork  of  Big  Sandy  River,  W.  Va.  and  Kv.,  2109;  Guyandotte  Riv- 
er, W.  Va,,  2111;  Little  Kanawha  River,  W.  Va  ,  2114;  ^orating  and  keeping  in 
repair  lock  and  dam  on  Little  Kanawha  River,  W.  Va.,  2117 ;  Biickhannon  River, 
W.Va.,2119. 

APPENDIX  H  H. 

REPORT  OF  CAPT.  W.  L.  FISK,  CORPS  OF  ENGINEERS. 

Improvements. — ^Harbor  at  Grand  Marais,  Minn.,  2121 ;  harbor  at  Ag&te  Bay,  Minn., 
2123;  harbor  at  Dnluth,  Minn.,  2126;  harbor  at  Superior  Bay  and  St.  Louis  Bay, 
Wis.,  2132;  Minnesota  Point,  at  Superior,  Wis.,  2137;  harbor  at  Ashland,  Wis., 
2137;  harbor  at  Ontonagon,  Mich.,  2139;  Eagle  Harbor,  Mich.,  2141;  harbor  at  Mar- 
quette, Mich.,  2142 ;  harbor  of  refuge  at  Grand  Marais,  Mich.,  2145. 

Examination  and  Survey. — St.  Louis  River,  Minn,  and  Wis.,  from  Grassy  Point,  in 
St.  Louis  Bay,  to  Fond  du  Lac,  2148. 

APPENDIX  I  I. 

REPORT  OF  MAJ.  JAMES  F.  GREGORY,  CORPS  OF  ENGINEERS. 

Improvements. — Portage  Lake  and  Lake  Superior  canals  across  Keweenaw  Point, 
Mich.,' 2158;  Manistique  Harbor,  Mich.  2170;  Cedar  River  Harbor,  Mich.,  2172; 
Menominee  Harbor,  Mich,  and  Wis.,  2173;  Menominee  River,  Mich,  and  Wis.,  2175; 
Oconto  Harbor,  Wis.,  2177;  Pensankee  Harbor,  AVis.,  2179;  Green  Bay  Harbor, 
Wis.,  2180;  harbor  of  refuge  at  entrance  of  Sturgeon  Bay  Canal,  Wis.,  2182; 
Ahnapee  Harbor,  Wis.,  2184;  Kewaunee  Harbor,  Wis.,  2187;  Two  Rivers  Harbor, 
Wis.,  2189;  Manitowoc  Harbor,  Wis.,  2191;  Slieboygan  Harbor,  Wis.,  2194;  Port 
Washington  Harbor,  Wis.,  2196;  harbor  of  refuge  at  Milwaukee  Bay,  Wis.,  2199; 
Milwaukee  Harbor,  Wis.,  2201;  Racine  Harbor,  Wis.,  2204;  Kenosha  Harbor,  Wis., 
2207;  Waukegan  Harbor,  111.,  2209;  Fox  River,  Wis.,  2213;  operating  and  care  of 
looks  and  dams  on  Fox  River,  Wis.,  2222. 

APPENDIX  J  J. 

REPORT  OF  CAPT.  W.  L.  MARSHALL,  CORPS  OF  ENGINEERS. 

Improvements.— Chicago  Harbor,  111.,  2237;  Calumet  Harbor,  III.,  2245;  Calumet 
River,  111.  and  Ind.,  2249;  Illinois  River,  111.,  2255;  operating  and  care  of  La 
Grange  Lock  and  Dam,  Hlinois  River,  III.,  2294 ;  Illinois  and  Mississippi  Canal, 
2297. 

APPENDIX  K  K. 

REPORT  OP  MAJ.  WILLIAM  LUDLOW.  CORPS  OF  ENGINEERS. 

ImpUOVEme.vts.— Petoskey  Harbor,  Mich.,  2314;  Charlevoix  Harbor  and  entrance  to 
Pine  Lake,  M^oh.,  2315;  Frankfort  Harbor,  Mich.,  2318;  harbor  of  rofuge  at  Port- 
age Lake,  Mich.,  2320;  Manistee  Harbor,  Mich.,  2322;  Ludiugtou  Harbor,  Mich., 
2^26;  Pentwater  Harbor,  Mich.,  2328;  White  River  Harbor,  Mich.,  2331;  Muske- 
gon Harbor,  Mich.,  2333;  Grand  Haven  Harbor,  Mich.,  2340;  Holland  Harbor, 
Mich.,  2348;  Saugatnck  Harbor,  Mich.,  2350;  South  Haven  Harbor,  Mich.,  2353; 
St.  Joseph  Harbor,  Mich.,  2357;  St.  Joseph  River,  Mich.,  2363;  Michigan  City  Har- 
bor, Ind.,  2365. 

Examination  and  Survey.— Grand  River,  Mich.,  below  Grand  Rapids,  2369. 

ENG  92 II 


Digitized  by  VjOOQIC 


f^^^^^r 


XVni  CONTENTS. 

APPENDIX  L  L. 

REPORT  OP  COL.  O.  M.  POB,  CORPS  OP  ENGINEERS. 

IBCPBOVEMENTS.— St.  Marys  River,  Mioh.,  2398 ;  bperating  and  care  of  St.  Marya  Fallt 
Canal,  Mich.,  2426;  dry  clock  at  St.  Marys  Falls  Canal,  Mich.,  2443;  Hay  Lake  Chan- 
nel, St.  Marys  River,  Mich.,  2443;  harbor  at  ChebovKan,  Mich.,  2448;  harbor  at 
Thunder  Bay,  Mich.,  2150;  Thunder  Bay  River,  Midi.,  2452;  harbor  at  An  Sable, 
Mich.,  2453:  Sa^naw  River,  Mich.,  2454;  harbor  of  refuge  at  Sand  Beach,  Lake 
Huron,  Mich.,  2464;  Black  River,  at  Port  Huron.  Mich.,  2469;  month  of  Black 
River,  Mich.,  2471;  St.T;iair  Flats  Canal,  Mich.,  2473:  operating  and  care  of  St. 
Clair  Flats  Canal,  Mich,  2475;  Clinton  River,  Mich,  2477;  Oroese  Pointe  Channel, 
Mich.,  2478;  Rouge  River,  Mich.,  2480;  Detroit,  River,  Mich.,  2481;  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation,  2483'. 

APPENDIX  M  M. 
'  REPORT  OP  LIEUT.  COL.  JARED  A.  SMITH,  CORPS  OP  ENGINEERS. 

IMPROVBMBNTS.— Monroe  Harbor,  Mich.,  2486;  Toledo  Harbor,  Ohio,  2487;  Port  Clin- 
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ANNUAL  REPORT  OF  THE  MIS.^ISSIPPI  RIVER  COMMISSION  FOR   THE 
FISCAL  YEAR  ENDING  JUNE  30,  189^. 

New  York,  June  22^  1892. 

Sir:  Tho  Mississippi  River  Com  mission  has  tlielionorto  submit  this, 
its  annual  report,  for  the  current  iiscal  year.  Owing  to  the  departure 
in  June  of  its  president,  upon  temporary  dnty  in  a  foreign  countiy,  the 
history  of  its  operations  is  brought  down  to  May  31,  instead  of  June  30, 
as  usuaL 

Since  the. last  annual  report  there  have  been  no  additional  appropri- 
tions  or  legislation  affecting  the  Commission.  The  distribution  of  the 
appropriations  of  last  year,  as  given  in  that  report,  has  been  modified 
by  tlie  transfer  of  various  sums  from  one  object  to  another  from  time  to 
time  during  the  year,  as  the  demand  for  funds  in  the  various  branches 
of  the  woik  became  more  or  less  pressing.  To  the  previous  allotments 
for  levees  wa.s  added  the  sum  of  $135,000,  of  which .$75,000  was  taken 
from  Lake  Providence  lieach,  $40,000  from  general  service,  and  $20,000 
from  the  harbor  at  Helena,  these  latter  allotments  of  $60,000  being 
made  in  the  exigencies  of  the  recent  flood  for  the  purpose  of  protecting 
tiie  levees.  To  the- previous  allotments  for  harbr.rs  was  added  $48,000 
for  Greenville  and  $11,000  for  Memphis,  all  taken  from  works  of  chan- 
nel improvement,  and  $8,000  for  New  Orleans,  taken  from  the  Red  and 
Atchafalaya  rivers.  Among  the  works  of  channel  improvement  the 
principal  changes  were  the  transfer  of  $247,000  from  the  previous  al- 
lotment for  Lake  Providence  Eeach,  of  which  $75,000  was  given  to 
levees,  $50,000  to  Plum  Point  Rea<?h— diminished  by  $11,000  subse- 
quently transferred  to  Memphis— $48,000  to  Greenville,  $48,000  to  Ash- 
brook  Neck — diminished  by  $6,000  subsequently  transferred  to  Lake 
Bolivar  Front— and  $26,000  to  plant.  Third  district.  The  sum  of  $1 ,000 
was  transferred  from  Helena  to  surveys,  gauges,  and  observations, 
Fourth  district,  and  $6,000  from  Ashbrook  Neck  to  Lake  Bolivar  Front. 
In  the  early  portion  of  the  year  there  had  been  a  balance  of  $18,070  re- 
maining unexpended  of  an  allotment  to  Lake  Bolivar  fi^om  the  appro- 
priation of  August  II,  1888.  This  was  applied  to  levees,  in  addition  to 
the  sums  already  mentioned.  Detailed  financial  statements  accompany 
the  report  of  the  secretary  of  the  Commission  hereto  attached. 

Between  July  1  and  May  31  there  were  three  meetings  of  the  Com- 
mission— one  in  New  York  City,  July  15-17,  1891,  one  on  board  its  in- 
spection steamer  between  St,  Louis  and  New  Orleans,  November  5-18, 
1891,  and  one  on  the  same  steamer  between  the  same  i)laces  May  4-10, 
1892. 
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Engaged  in  the  general  survey  of  the  river,  there  were  in  the  field  at 
the  date  of  the  last  report  one  triangulation  and  two  leveling  parties. 
The  first  party  had  reached  a  point  4  miles  above  Biirling^n,  Iowa, 
working  northward.  It  continued  its  work  until  July  28, 1891,  when 
field  work  was  suspended  at  Port  Louisa,  Iowa,  the  additional  distance 
covered  being  about  35  miles  of  river.  This  party  was  also  charged 
with  the  establishment  of  lines  of  permanent  bench  marks  across  the 
valley.  Triangulation  worft  was  resumed  at  Port  Louisa,  April  26, 
1892,  the  party  working  northward.  By  the  3l8t  of  May  it  had  reached 
Fairport,  Iowa,  a  distance  of  about  22  miles  from  Port  Louisa,  making 
the  total  distance  covered  by  new  triangulation  during  the  year  about 
57  miles.  The  triangulation  is  now  completed  from  Donaldsonville,  La., 
to  Fairportj  Iowa.  Of  the  two  leveling  parties  one  had  started  from 
St.  Paul,  Minn.,  and  working  southward  had  reached  Alma,  Wis.,  and 
the  other  had  started  at  Duluth,  Minn.,  and  working  toward  St.  Paul 
had  reached  Sturgeon  Lake.  The  former  party  continued  its  work 
until  October  20,1891,  when  fieldwork  was  suspended  at  Savanna,  III., 
the  additional  distance  covered  being  about  206  miles.  The  latter  party 
continued  its  work  until  September  28,  1891,  when  fieldwork  was  sus- 
pended at  St.  Paul,  the  additional  distance  covered  being  about  102 
miles.  The  line  of  precise  levels  had  in  previous  years  been  made  con- 
tinuous dx)m  Biloxi,  Miss.,  to  Savanna,  111.,  and  thence  to  Chicago,  111., 
connecting  with  Lake  Michigan.  The  new  work  makes  the  line  con- 
tinuous to  Duluth,  and  connects  the  whole  with  Lake  Superior. 

A  party  for  topography  and  hydrography  took  the  field  eaily  in  Au- 
gust, beginning  work  near  Alton,  111.,  where  the  work  of  1889  had  ter- 
minated. They  worked  northward  as  far  as  Hannibal,  Mo.,  a  distance 
of  about  118  mijes  by  river.  A  considerable  number  of  years  having 
elapsed  since  the  survey  was  made  of  the  portion  of  the  river  below 
Cairo,  it  had  become  desirable  to  investigate  the  condition  of  the  per- 
manent marks.  A  party  was  sent  out  for  that  purpose  in  November, 
1891,  and  between  that  time  and  March,  1892,  went  over  the  ground 
between  Cairo,  111.,  and  Donaldsonville,  La.  Advantage  was  taken  of 
this  opportunity  to  make  a  reconnoissance  and  approximate  location  of 
the  present  shore  lines,  with  a  view  to  showing  the  amount  of  caving 
which  has  occurred  since  the  general  survey.  A  c-omparison  of  the  two 
surveys  gives  the  following  interesting  facts,  viz:  The  total  length  of 
caving  banks  between  Cairo  and  Donaldsonville,  a  distance  by  channel 
of  885  miles,  is  921  miles.  The  rate  of  caving  bears  no  relation  to  the 
degree  of  curvature  of  the  bends,  the  maximum  rate  being  found  in 
comparatively  straight  reaches;  nor  is  it  influenced  by  the  character 
of  the  vegetation  on  the  banks,  the  ^hore  line  in  a  caving  bend  which  is 
partly  cultivated  and  pai-tly  timbered  being  smooth  and  regular,  show- 
ing that  the  bend  is  eroded  under  both  circumstances  with  equal  facility. 
The  quantity  of  soil  thrown  into  the  river  by  caving  annually  averages 
9i  acres  by  (jO  feet  depth  for  each  mile  of  river,  or  a  total  for  the  river 
between  Cairo  and  Donaldsonville  of  10  square  miles  by  86  feet  in 
depth  annually.  Erosion  does  not  necessarily  mean  a  widening  of  the 
bed.  The  eroded  bank  is  generally  followed  by  an  equivalent  fill  on  the 
opx>osite  bank,  and  in  some  localities  of  excessive  erosion  the  bed  has 
actually  grown  narrower.  Further  details  of  the  comparison  will  be 
found  in  the  report  of  Mr.  J.  A.  Ockerson,  assistant  engineer,  hereto, 
appended.    (See  Appendix  4  F.) 

In  the  office  good  progress  was  made  in  the  preparation  of  the  detail 
charts,  scale  1  :L0,00U,  and  of  the  topographical  maps  from  Cairo  north- 
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ward,  scale  1  inch  to  I  mile.  A  plat  of  the  triangulation  of  1891  was 
made.  Additioual  sheets,  11  hi  number,  of  the  1 :20,000  charts  were 
pablished,  making  81  sheets  in  all  which  have  now  been  published, 
covering  the  river  from  Donaldsonville,  La.,  to  .just  below  St.  Louis,  Mo. 
Becomputation  of  discharge  measurements  made  in  1891  was  completed. 
The  daily  records  of  the  gauges  kept  by  the  commission,  and  of  certain 
others  kept  under  Majs.  Mackenzie  and  Miller,  Capts.  Willard  and  Taber, 
of  the  Corps  of  Engineers,  and  under  the  Weather  Bureau  and  the  Cin- 
cinnati waterworks,  were  received,  tabulated,  and  printed.  The  rec- 
ord includes  32  gauges  at  various  points  upon  the  Mississippi,  from 
Hastings,  Minn.,  to  Fort  Jackson,  La.,  and  23  gauges  upon  tributaries 
and  3  upon  the  Atchafalaya.  For  further  details,  see  report  of  Capt 
Carl  F.  Palfrey,  secretary  of  the  commission.    (Appendix  4.) 

GENERAL   SERVICE. 

The  "general  service"  was  originally  established  with  headquarters 
at  St.  Louis  for  the  purpose  of  furnishing  to  the  various  districts  such 
supplies  as  could  not  be  procured  within  the  limits  of  the  districts 
and  could  not  be  conveniently  obtained  by  the  officers  in  charge 
of  the  districts  by  direct  purchase.  As  the  work  advanced  and  mar- 
kets were  developed  the  duties  of  this  branch  of  the  organization  were 
gradually  restricted,  until  of  late  years  they  have  been  limited  almost 
exclusively  to  sui)plying  stone  from  the  upper  part  of  the  valley  to  the 
tost,  second,  and  third  districts.  For  several  years  past  the  office  has 
been  in  the  same  building  with  tliat  of  surveys,  gauges,  and  observa- 
tions, and  has  been  managed  by  the  same  officer,  the  secretary  of  the 
commission.  At  the  end  of  the  year  the  "  general  service  "  was  dis- 
continued. 

There  were  shipped  to  the  first  and  third  districts  40,208  cubic  yards 
of  stone.  Loaded  at  the  quarry  ready  for  shipment  on  May  31  were 
about  3,500  cubic  yards  more. 

^Necessary  repairs  were  made  to  the  fleet.  All  of  the  vessels  are  in 
serviceable  condition  excei)t  the  steamer  Etheridpej  which  is  deficient  in 
boiler  powet*.  A  large  number  of  the  stone  barges  will  probably  require 
very  extensive  repairs  before  the  end  of  another  year. 

COMMERCIAL  STATISTICS. 

An  attempt  to  collect  commercial  statistics  for  the  calendar  year  1891 
resulted  in  procuring  some  incomplete  information  upon  the  subject, 
which  will  be  found  in  the  reports  of  the  secretary  and  the  officer  in 
charge  of  the  first  district. 

FIRST  DISTRICT. 

(Cairo  to  foot  of  Island  No  40,  220  miles.) 

(a)  GolumbuSj  Ky.,  21  miles  below  Cairo, — ^The  work  of  improvement 
.at  this  locality  consists  of  five  spur  dikes,  built  in  1889-'90,  under  spe- 
cific appropriations  in  the  acts  of  1886  and  1888  amounting  t^ogether  to 
943,750,  the  object  being  to  protect  about  2,200  linear  feet  of  bank  which 
was  threatening  to  cave.  The  work  was  completed  last  year.  I^o  in- 
jury to  the  spurs  has  been  noted  and  no  further  work  is  at  present  re- 
quired.      # 

(6)  Hickman^  Ky.,  36  miles  heloio  Catro.— The  acts  of  1886  and  1888 
contained  specific  appropriations  for  this  locality,  amounting  together  to 
$88,750.    The  evil  to  be  remedied  was  the  caving  of  the  bank  in  front 
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of  the  town.  Owing  to  the  existence  of  a  projecting?  point  of  tongh  clay 
a  short  distance  above  the  lauding  it  was  possible  to  accomplish  the 
desired  result  with  an  unusually  small  development  of  work.  A  con- 
tinuous revetment  about  1,000  feet  long,  extending  down  stream  from 
the  clay  point,  was  placed  in  October,  1890.  Except  for  some  slight 
damages  by  an  eddy  at  the  downstream  end  it  remains  in  good  condi- 
tion, but  requires  additional  stone  ballast.  The  stone  for  this  purpose 
has  been  stored  near  at  hand  and  will  be  distributed  over  the  revet- 
ment during  the  next  low- water  period.  Above  the  clay  point  the  cav- 
ing continues,  but  there  appears  to  be  no  public  interest  which  is  suffer- 
ing sufficiently  to  justify  the  large  expenditure,  estimated  at  about' 
$1«>0,000,  which  would  be  required  to  protect  that  portion  of  the  bank. 
Should  the  clay  point  finally  yield,  then  additional  expenditures  will  be 
required  to  maintain  the  work  now  in  place. 

(c)  New  Madrid,  Missouri,  71  miles  below  Cairo. — To  comply  with  the 
requirements  of  the  act  of  September  19,  1890,  as  interpreted  by  the 
War  Depjirtment,  an  allotment  of  $1,000  was  made  to  this  locality  from 
the  appropriation  contained  in  that  act,  as  reported  last  year,  to  be 
used  in  making  a  survey.  The  survey  was  made  in  September  and 
October,  1891 .  There  has  been  some  caving  of  the  bank  in  front  of  the 
town,  which  the  inhabitants  desire  to  have  stopped.  The  cost  of  pro- 
tecting the  bank  is  estimated  to  be  about  $70,000.  The  commission  is 
unable  to  recommend  the  diversion  of  any  of  the  funds  appropriated 
for  the  general  improvement  of  the  river  to  this  purpose  at  this  time. 

{d)  Plum  Point  Reach,  147-186  miles  below  Cairo. — The  works  thus 
far  undertaken  in  this  reach,  arranged  geographically,  beginning  at  the 
upstream  end,  are:  (1)  Daniels  Point  revetment;  (2)  Ashport  Bend  re- 
vetment; (3)  Gold  Dust  dikes;  (4)  Fletcher  Bend  revetment;  (5)  Dikes 
in  chutes  of  Elmot  Island  and  Island  30;  (6)  Plumb  Point  revetment; 
(7)  Plum  Point  dikes;  (8)  Osceola  Bar  revetment;  (9)  BuUerton  revet- 
ment; (10)  Osceola  and  Bullerton  dikes.  They  are  distributed  over  a 
length  of  about  20  miles,  some  on  one  side  and  some  on  the  other  side 
of  the  river.  They  constitute  one  connected  whole,  each  one  being 
essential  to  the  effectiveness  of  the  others.  The  continued  efficiency  of 
all  is  dei)endent  upon  the  maintenance  of  the  conditions  as  to  approach 
of  the  river  from  above  which  obtained  when  they  were  planned. 

The  order  in  which  they  were  begun  is  different  from  the  one  just 
given,  the  object  being  first  to  obtain  the  desired  results  in  the  shape 
of  a  deepened  channel  and  improved  navigation,  and  then  to  maintain 
those  results  by  repairs  and  extensions  of  the  works  themselves,  and 
by  the  addition  of  such  new  works,  higher  upstieam,  as  might  become 
necessaiy.  Thus  the  latest  addition  to  the  works  is  the  one  mentioned 
first  on  the  above  list. 

(d  1)  Daniels  Point  revetment. — ^Rapid  caving  having  developed  in 
the  long  bend  known  as  Canadian  Reach,  of  which  Daniels  Point  is  the 
foot,  and  there  not  being  sufficient  funds  to  undertake  the  protection 
of  the  entire  bend  when  the  appropriation  of  1888  became  available,  it 
was  determined  to  protect  about  a  mile  of  the  downstream  end.  As 
heretofore  reported,  a  continuous  revetment  5,300  feet  long  was  placed. 
As  a  whole  it  has  stood  well,  but  the  bend  above  it  has  continued  to 
cave,  giving  to  the  upstream  end  of  the  revetment  a  salient  position. 
It  hiis  suffered  some  damage  at  this  point.  An  extension  upstream  600 
or  600  feet  was  required,  and  was  contemplated  this  year.  There  was 
also  a  small  break  about  400  feet  below  the  upstream  end,  and  addi- 
tional stone  ballast  was  required  over  a  considerable  portion  of  the  old 
work.    Owing  to  the  difficulty  of  procuring  stone,  it  was  found  impos-* 
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sible  to  do  all  the  \^ork  required  tliis  year.  The  break  was  repaired 
and  additional  ballast  was  placed,  but  the  upstream  extension  had  to 
be  deferred. 

(d  J2)  Ashport  Bend  revetment — The  protection  of  Ashport  Bend  was 
one  of  the  first  works  projected  in  this  reach.  A  short  piece  of  revet- 
ment was  placed  in  1882,  but  more  pressing  demands  for  funds  at  other 
places  prevented  a  continuation  of  the  work  until  the  present  year. 
The  bank  had  by  this  time  receded  so  far  that  its  protection  had  be- 
come imperative  to  avoid  an  injurious  change  in  the  action  of  all  the 
works  in  Plum  Point  Reach.  Operations  were  begun  October  1  and 
continued  until  the  middle  of  January,  when  they  were  suspended, 
h&ving  been  greatly  impeded  by  want  of  a  sufficient  supply  of  stone. 
Beginning  at  a  point  about  3,500  feet  below  Ashport,  a  continuous  re- 
vetment was  placed  for  a  distance  of  3,260  feet.  It  is  proposed  to  con- 
tinue the  work  during  the  coming  year  and  to  carry  it  to  completion  as 
soon  as  circumstances  will  permit. 

.  {d  3)  Gold  Dust  dikes. — No  work  done  here  and  none  contemplated. 
(See  Annual  Report  for  1891.) 

{d  4)  Fletchers  Bend  revetment — The  protection  of  this  bend  was  be- 
guB  in  1884  and  suspended  in  January,  1885,  in  an  unfinished  condi- 
tion. Owing  to  restrictions  contained  in  the  act  ot  1886,  by  which 
expenditure  of  the  funds  appropriated  in  t])at  act  was  prohibited  for 
works  of  bank  protection,  this  work  could  not  be  resumed  until  the 
autumn  of  1888.  It  had  then  suffered  some  damage,  but  the  most 
serious  result  of  the  suspension  was  the  change  in  the  tbrm  of  the  bend. 
Unprotected  parts  had  caved  back,  leaving  protected  parts  in  a  salient, 
and  making  the  shape  of  the  bend  so  awkward  that  it  was  deemed  ex- 
pedient to  sacrifice  the  work  protecting  one  of  these  salients.  At  the 
beginning  of  the  present  year  the  protection  consisted  of  one  piece  of 
continuous  revetment  7,800  feet  long,  beginning  at  the  upstream  end  ol* 
the  bend,  then  an  interval  about  4,000  feet^long  of  unprotected  bank, 
and  of  four  detached  blocks  of  revetment,  each  about  1,100  feet  lon^i, 
near  the  downstream  end  of  the  bend.  The  latter  were  separated  froiu 
each  other  by  intervals  of  300,  400,  and  500  feet,  having  been  con- 
structed in  that  manner  as  an  experiment.  The  work  this  year  con- 
sisted in  extending  the  continuous  revetment  downstream  to  connect 
with  the  first  of  the  detached  blocks.  Operations  were  begun  in  August 
and  continued  imtil  February,  when  the  project  for  the  season  was 
completed,  except  that  the  necessary  quantity  of  stone  could  not  \w 
procured,  and  further  ballasting  remains  to  be  done.  Repairs  also 
were  made  in  the  old  work .  where  needed.  The  indications  now  are 
that  the  interval  between  the  two  detached  blocks  of  experimental  re- 
vetment which  are  farthest  downstream  must  be  protected  in  order  to 
aave  both  pieces  from  destruction. 

(d  5)  Dikes  in  chutes  of  Elmot  Island  and  Island  30, — N'othing  w%as 
done  to  the  original  pile  dikes  and  nothing  is  contemplated.  (See  An- 
nual Report  for  1,891.)  To  complete  the  closure  of  the  chute  behind 
Elmot  Island  a  submergeable  dam  of  brush  and  stone  has  been  pro- 
jected and  will  be  eonstructed  as  soon  as  circumstances  permit.  Some 
heavy  masses  of  drift  which  accumulated  against  the  remains  of  these 
dikes  were  sunk  to  aid  in  obstructing  the  flow  through  the  chute; 
Compact  mattresses  of  brush  were  placed  over  the  drift  and  were  then 
heavily  ballasted  with  stone. 

{d  6)  Plum  Point  revetment — Nothing  done  here  during  the  year  and 
nothing  contemplated  during  the  coming  year.  (See  Annual  Report 
for  1891.) 
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{d  7)  Flum  Point  dikes.^-^othing  done  here  during  the  year  and 
nothing  contemplated  during  the  coining  year.  (See  Annual  Roix>rt 
for  1891.) 

{d  8)  Osceola  Bar  revetment — Rapid  caving  of  the  channel  face  of 
Osceola  Bar,  or  Towhead,  having  begun,  a  continuous  revetment  of 
brush  and  stone  was  begun  last  year.  It  was  continued  this  year.  At 
the  beginning  of  the  year  the  revetment  extended  fix)m  the  downstream 
end  of  the  Towhead  a  distance  of  4,500  feet  upstream.  Operations  were 
resumed  in  October  and  continued  until  the  latter  part  of  November. 
The  revetment  was  extended  about  1,000  feet  farther  upstream,  and 
was  there  terminated,  s^ny  further  extension  being  for  the  present  un- 
necessary. The  supply  of  stone  being  insutlicient,  the  work  was  not 
caViied  as  high  up  the  face  of  the  bank  as  is  e>ont«mplated.  Further 
ballasting  is  required  here. 

(d  9)  Bullerton  revetment. — Nothing  was  done  here  during  the  year 
and  nothing  is  contemplated  for  the  coming  year.  (See  Annual  Report 
for  1801.) 

(d  10)  Osceola  and  Bullerton  dikes. — ^Nothing  was  done  here  during 
the  year  and  nothing  is  contemplated  for  the  coming  year.  (See  Annual 
Report  for  1891.) 

Results  in  Plum  Point  Beaoh. — ^The  river  reached  an  iinusually  low 
stage  during  the  months  of  October  and  November,  though  the  mini- 
mum gauge  reading  at  Fulton,  Tenn.,  was  not  as  low  as  in  1887,  1888, 
or  1889,  and  at  Memphis  it  was  not  as  low  as  in  1871,  1872,  and  1888. 
A  discharge  of  only  91,000  cubic  feet  per  second  was  measured  at  Mem- 
phis, October  16,  with  the  gauge  0.4  higher  than  the  minimum,  which  it 
subsequently  reached.  The  least  depth  found  in  the  improve^d  part  of 
the  reach  was  6^  feet.  It  was  found  in  the  crossing  between  Gold  Dust 
and  Aahport  Bar.  Diminished  depths  were  found  in  some  of  the  other 
crossings.  They  are  to  be  attributed  to  the  large  amount  of  channel- 
choking  material  thrown  into  the  river  by  the  caving  of  the  banks,  such 
as  in  Ashport  and  Fletchers  bends,  the  protection  of  which  had  not 
been  completed.  The  favorable  results  heretofore  reported  were  not 
therefore  fully  maintained. 

{e)  SurveySj  gauges^  and  observations. — ^Discharge  observations  were 
made  at  Cairo  and  Plum  Point  during  the  low- water  period  of  1891,  and 
at  Columbus,  Ky.,  and  Fulton,  Tenn.,  during  the*  high-water  period  of 
1892.  A  hydrographic  survey  was  made  of  tlie  Plum  Point  Reach.  A 
survey  was  made  of  Hickman  Harbor  in  October.  The  survey  at  New 
Madrid  has  already  been  mentioned. 

(/)  Levees. — ^The  only  levees  constructed  by  the  United  States  in  the 
first  district  are  the  two  short  detached  pieces  in  the  vicinity  of  the 
Plum  Point  Reach,  built  in  188(>-'88.  Nothing  was  done  to  them  dur- 
ing the  year.  (See  Annual  Report  for  1891.)  There  is  no  general  sys- 
tem of  levee  maintained  by  local  authorities  within  the  limits  of  this 
district. 

For  details  of  the  operations  in  the  first  district,  see  report  of  Capt. 
S;  W.  Roessler,  hereto  appended  (Apjiendix  5). 

SECOND  DISTRICT. 

(Foot  of  Island  No.  40  to  mouth  of  Wliite  River,  180  miles.) 

(a)  Memphis^  230  miles  heloic  Cairo. — Works  for  the  protection  of  the 
hai'bor  at  ^remphis  include  the  protection  of  the  city  front,  and  of  Hope- 
field  Bend,  above  and  on  the  opposite  side  of  the  river.     The  latter 
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work  was  begun  in  1882,  but  for  the  reasons  given  in  former  reports  it 
could  not  be  completed  until  February,  1889.  By  that  time  the  down- 
stream end  of  the  bend  bad  receded  so  far  that  the  approach  of  the 
river  to  the  Memphis  landing  was  no  longer  favorable  to  the  mainte- 
nance of  the  upstream  portion  of  the  laudiirg.  A  bar  had  formed  liere 
in  front  of  the  landing,  where  there  are  some  important  business  in- 
terests, such  as  the  grain  elevator  and  railway  transfer.  During  the 
low-water  season  of  1891  a  channel  was  dredged  through  this  bar,  as 
in  previous  years,  and  there  was  no  interruption  of  steamboat  traffic 
to  the  elevator.  ^ 

The  damage  to  the  revetment  of  Hopefield  Bend,  noted  in  the  last 
Annual  Kei)ort  as  having  been  inflicted  by  the  high  water  of  1891,  proved 
to  be  more  serious  than  was  then  supposed.  After  the  river  had  fallen 
two  breaks  were  discovered,  one  about  2,750  feet  long  at  the  head  of  the 
1884  work;  the  other  about  600  feet  long  in  tlie  1887  work  and  just 
above  the  repair  work  of  1890.  The  necessary  repairs  were  begun  in 
September  and  completed  in  January.  Besides  restoring  the  revetment 
at  the  places  just  referred  to,  additional  stone  ballast  was  placed  where 
it  was  deficient  at  other  places.  During  the  present  high  water  there 
have  been  two  new  breaks,  one  of  them  in  the  new  work  placed  this 
year.  The  extent  of  these  breaks  is  not  accurately  known,  but  appears 
tobe  moderate.    It  is  proposed  to  repairthem  during  the  coming  season. 

The  protection  of  the  city  front  was  begun  in  1878,  before  the  organ- 
ization of  the  Commission,  at  the  upstream  end  of  the  landing.  With 
the  changes  in  Hopefield  Bend  the  point  of  attack  has  moved  down- 
stream and  the  protection  has  from  time  to  time  been  extended  in  that 
direction.  The  most  recent  work  is  the  system  of  spur  dikes,  known 
as  the  "  Citizen's  Protection,'^  originally  built  in  1886  with  ftinds  sub- 
scribed by  property  owners  in  the  vicinity,  the  work  being  executed 
under  the  direction  of  the  officer  in  charge  of  the  district  with  plant 
belonging  to  the  United  States.  They  were  raised  and  covered  with 
stone  by  the  Commission  in  1889.  They,  as  well  as  the  revetments  higher 
upstream,  remain  in  serviceable  condition,  but  there  has  been  a  decided 
settlement  of  the  dikes.  After  the. high  water  of  1891  a  subsidence 
amounting  to  about  4  feet  vertical  was  noted,  but  without  lateral  move- 
ment towards  the  channel.  Caving  continues  slowly  along  the  bluff 
further  downstream. 

(b)  Helena,  306  miles  below  Cairo. — Nothing  was  done  here  during  the 
year.    See  Annual  Eeport  of  1891. 

(c)  Surveys,  gauges  and  observations, — ^Discharge  observations  were 
made  at  Memphis  and  Helena  during  the  low-water  period  of  1891,  and 
at  Helena  during  the  high  water  of  1892.  A  survey  was  made  of  Mem- 
phis Harbor  in  October,  and  one  of  Nonconnah  Bock  in  the  same 
month.  The  report  of  the  latter  survey  is  hereto  appended.  A  survey 
was  made  also  for  a  new  levee  behind  Lake  Charles  (357  L),  as  the  cav- 
ing at  the  head  of  the  lake  and  below  it  in  the  vicinity  of  Andersons 
Landing  and  Pushmataha  has  approached  so  close  to  the  existing  levee 
that  new  and  extensive  loops  will  be  necessary  or  a  new  levee  behiad 
the  lake. 

{d)  Levees. — The  levees  m  the  second  district  include  on  the  right 
bank  the  White  Eiver  front,  which  extends  from  Helena  to  and  includ- 
ing La<^uia  Circle,  a  distance  of  about  78  miles  by  river,  and  on  the 
left  bank  so  much  of  the  Yazoo  front  as  lies  within  its  limits,  a  distance 
by  river  of  about  120  miles.  Tlie  lengths  of  levee  are  much  shorter 
than  these  distances.  Work  was  carried  on  during  the  year  to  a  small 
extent  upon  both  fronts. 
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(^  J)  White  River  Front, — Upon  the  White  River  Front  at  the  beginning 
Oi  the  year  a  levee  extended  southward  from  Helena  a  distance  of 
about  15J  miles,  and  another  extended  northward  from  Laconia  Circle, 
leaving  a  gap  between  them  of  about  30  miles,  in  which  there  was  no 
levee  except  the  old  and  badly  broken-up  State  Levee.  During  the  year 
the  Helena  Levee  was  extended  southward  28,338  feet,  of  which  5,000 
feet  was  enlargement  of  an  old  levee  and  the  balance  new  work.  It 
was  built  with  a  crown  of  8  feet,  side  slopes  1  on  3,  and  grade  3  feet 
above  highest  known  water  (1890.)  The  Laconia  section  was  extended 
norjhward  4,240  feet,  with  crown  8  feet,  side  slopes  1  on  3,  and  grade  4 
feet  above  highest  water  of  1890. 

{d  2)  Upper  Mississippi  Levee  District. — Upon  the  Yazoo  Front  the 
work  consisted  in  enlarging  the  existing  levee  above  Hushpuckena 
(352  L)  to  a  height  of  from  3  to  4  feet  above  highest  water,  with  a  crown 
of  10  feet  and  land  slope'  of  1  on  3.  In  addition  to  this  much  work  was 
done  by  the  local  autliorities,the  amount  and  location  of  which  ha«  not 
been  reported  to  the  Commission.  Allotments  have  been  made  to  this 
district  under  the  title  Upper  Mississippi  Levee  District. 

THIRD  DISTICT. 

(Mouth  of  White  River  to  Warrenton,  Miss.,  220  miles,) 

(a)  Lake  Bolivar  Front,  417  miles  below  Cairo. — ^Nothing  was  done 
here  during  the  year.  The  work  has  accomplished  the  object  for  which 
it  was  built  and  remains  in  good  condition,  except  that  additional  stone 
ballast  is  required  above  the  water  surface,  which  it  is  intended  to  sup- 
ply at  an  early  day.    See  Annual  Report  for  1891. 

(b)  Ashbroolc  N^eck,  446  n\iles  below  Cairo, — ^As  explained  in  the  last 
Annual  Report,  the  protection  of  the  upstream  side  of  Ashbrook  Neck 
had  become  necessary  in  order  to  prevent  a  cut-off.  The  work  was  be- 
gun in  1890.  At  the  beginning  of  the  jiresent  year  2,820  linear  feet  of 
revetment  had  been  placed  at  the  narrowest  part  of  the  neck,  but  the 
lower  500  feet  of  it  having  been  constructed  during  a  high  and  rising 
river,  was  of  insuflBcient  width  and  had  suiiered  some  damage.  Oper- 
ations were  resumed  in  August  and  continued  until  January,  when 
they  were  suspended  on  account  of  high  water.  The  old  work  was  re- 
paired and  was  then  extended  downstream  a  distance  of  2,500  feet.  An 
extension  upstream  was  begun  and  was  carried  a  distance  of  1,300  feet. 
Further  extension  in  that  direction  is  contemplated.  To  prevent  flow 
across  the  neck  at  high  water  a  levee  was  constructed  near  the  axis  of 
the  neck.  It  has  suffered  material  injury  during  the  present  high 
water. 

(o)  Oreenville,  Miss.,  478  miles  below  Cairo. — The  work  at  this  place, 
begun  in  1887,  bad  for  its  object  the  protection  of  the  bank  in  front  of 
the  town,  which  was  caving  rapidly.  A  sketch  of  the  operations  to  the 
beginning  of  the  present  year  is  given  in  the  last  Annual  Report.  At 
that  date  the  original  protection  of  the  town  front  had  been  taken  in 
flank  by  the  continuous  caving  of  the  bend  above,  and  the  upstream 
end  of  it  had  been  destroyed.  The  necessity  of  protecting  the  bank 
just  above  the  town  was  urgent.  It  was  undertaken  as  soon  as  the 
stage  of  the  river  would  permit.  Operations  were  resumed  in  August 
and  continued  untU  January,  when  the  project  for  the  year  was  com- 
pleted. A  continuous  revetment  6,600  feet  long  was  placed,  extending 
upstream  from  the  upper  end  of  the  portion  of  the  original  work,  which 
remained  intact.  As  was  stated  last  year,  the  certain  way  to  protect 
Greenville  is  to  protect  the  bend  above  throughout  its  whole  length. 


Digitized  by  VjOOQIC 


APPENDIX  W  W BEPORT  OF  MISSISSIPPI  RIVER  COMMISSION.     2895 

The  amount  of  funds  reqiiire<l  for  that  have  not  been  available.  The 
work  done  this  year  should  afford  relief  from  immediate  danger.  It 
seems  probable  that  further  extensions  of  the  revetment  may  be  neces- 
sary in  the  future. 

(d)  Lake  Providence  Beach^  517  to  552  miles  below  Cairo. — A  brief 
sketch  of  the  operations  in  this  reach,  from  the  time  when  they  were 
begun  in  1882,  was  given  in  the  last  Annual  lieport.  It  then  appeared 
that,  for  reasons  beyond  the  control  of  the  Commission,  the  earlier  works 
had  either  been  destroyed  or  had  become  uncertain  in  their  action,  and 
that  although  the  beneficial  results  obtained  by  them  still  remained, 
the  river  throughout  the  reach  was  not  under  control,  and  there  was 
no  certainty  that  the  results'  were  permanent.  A  systematic  and  per- 
manent improvement  involved  the  construction  of  a  new  series  of 
works,  beginning  with  Ijouisiana  Bend,  at  the  head  of  the  reach.  A 
new  protection  of  this  bend  was  begun  in  1889  and  completed  for  a 
length  of  0,024  feet.  At  the  beginning  of  the  present  year  this  work 
was  in  good  condition,  except  about  200  linear  feet  at  the  downstream 
end  which  had  been  injured  by  the  erosion  of  the  bank  below  it.  Oper- 
ations were  resumed  in  September  and  continued  until  the  latter  part 
of  January.  The  damaged  lower  end  of  the  old  work  was  replaced  and 
the  revetment  extended  5,000  feet,  making  5,224  linear  feet  of  revet- 
ment placed  this  year.  The  total  length  of  revetment  in  Louisiana 
bend  is  11,024  feet,  all  of  it  standing  intact.  It  is  proposed  to  extend 
the  work  during  the  coming  year. 

{e)  Vichshurgj  599  miUs  below  Cairo. — The  works  for  the  mainte- 
nance and  improvement  of  Vicksburg  Harbor  consist,  first,  of  the  revet- 
ment of  Delta  Point,  to  prevent  its  further  recession,  which  would  allow 
the  river  to  abandon  the  present  Vicksburg  front  entirely  instead  of 
I)artly,  as  is  now  the  case;  and,  second,  of  a  dredged  canal  leading  to 
a  dredged  basin  at  the  upstream  part  of  the  city  front. 

The  Delta  Point  revetment,  covering  10,700  linear  feet  of  bank,  was 
constructed  between  1878  and  1884.  It  has  required  no  repairs  tor  sev- 
eral years.  The  subaqueous  portion  is  still  in  good  condition,  but  the 
upi)er  bank  portion  is  in  pla<?es  in  need  of  stone  ballast  to  replace  the 
brush  which  has  rotted.  It  is  proposed  to  place  th^  necessary  stone 
during  the  coming  year.  Higher  upstream  the  bank  continues  to  cave 
slowly,  and  it  will  probably  be  necessary  to  extend  the  revetment  in 
that  direction  in  the  future,  but  it  is  not  evident  that  that  will  be  re- 
quired during  the  coming  year. 

At  the  beginning  of  the  year  the  canal  had  been  excavated  approxi- 
mately to  the  plane  +8  feet  on  the  A^'icksburg  gauge  and  dredging 
w^as  in  progress.  It  was  continued  until  September  7,  when  it  was  sus- 
I>ended  on  account  of  low  water.  At  that  time  the  canal  had  been  ex- 
cavated to  a  plane  between  -f  5  and  -f  6  feet  on  the  Vicksburg  gauge. 
A  greater  depth  had  been  anticipated  from  the  season's  operations,  but 
a  heavy  deposit  from  the  river  occurred  during  the  high  wat<er  of  the 
previous  spring  and  summer,  against  which  the  dredge  had  to  work. 
Dredging  was  resumed  February  8,  1892,  and  on  the  15th  of  May  was 
still  in  progress.  At  the  latter  date  one  cut  40  feet  wide  through  the 
canal  had  been  excavated  to  a  plane  zero  on  the  gauge  and  another 
cut  to  the  same  depth  partly  through.  The  amount  of  material  exca- 
vated during  the  year  was  315,070  cubic  yards.  The  amount  previ- 
ously excavated  in  canal  and  basin  was  954,514,  making  the  total 
amount  of  excavation  since  1888,  when  the  work  was  begun,  1,209,593 
cubic  yards,  measured  in  the  scow.  The  excavated  prism  now  existing 
should  have  involved  the  excavation  of  1,020,800  cubic  yards,  measured 
in  the  scow,  had  there  been  no  fill  from  (lei>osits  by  the  river.    The  dif 
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fereiice,  or  248,793  cubic  yards,  measures  the  amount  of  the  deposits  in 
four  years. 

(f)  Suweysj  gauges^  and  obsertatums, — Discharge  observations  daring 
the  low  water  of  1891  were  made  at  Wilsons  Point  in  October,  juid  dur- 
ing the  high  water  of  1892  at  Arkansas  City  and  Wilsons  Point.  Sur- 
veys were  made  near  Ashbrook  Keck,  Greenville,  and  Louisiana  Bend 
while  the  works  were  in  progress.  In  October  a  hydrographic  survey 
was  made  of  Lake  Providence  Eeach  and  one  in  the  vicuiity  of  Pecan 
Grove,  to-note  the  changes,  if  any,  due  to  the  Raleigh  crevasse  of  1890. 

(g)  Levees,  east  banJc  Lower,  Mississippi  levee  district. — ^On  the  east,  or 
left,  bank  of  the  river  the  levees  in  the  third  district  extend  firom  op- 
posite the  mouth  of  White  River  to  Eagle  liake,  covering  the  lower  half 
of  the  Yazoo  Basin,  a  distance  by  river  of  about  190  miles.  The  length 
of  the  levee  line  is  much  shorter,  being  about  167  miles.  It  covers  the 
local  organization  known  in  the  allotments  as  the  Lower  Mississippi 
levee  district,  and  overlaps  for  28  miles  upon  the  local  Upper  Missis-. 
sipi)i  levee  district.  The  small  amount  available  for  levee  construction 
was  devoted  to  strengthening  the  levee  at  Catfish  Point  (423L)and  build- 
ing loops  to  cover  breaks  in  the  line  at  Greenville  (478  L),  Stella  (502  L.), 
and  Shipland  (543  L).  The  total  yardage  placed  by  the  Government 
was  2^8,072  cubic  yards.  The  local  authorities,  the  Lower  Mississippi 
levee  board,  placed  during  the  year  1,896,518  cubic  yards  at  various 
X>oints  not  reported  to  the  Commission.  An  estimate  was  given  last 
year  of  the  yardage  required  to  raise  the  levees  in  this  district  to  a 
height  3  feet  above  the  calculated  high  water  of  1890.  It  is  possible 
that  the  experience  of  this  year  may  cause  the  standard  to  be  changed. 
The  St^te  authorities  have  made  strenuous  eftbrts  to  strengthen  their 
toie.  Their  levees  have  generally  a  width  of  crown  of  8  feet,  with  crests 
at  least  2  feet  above  the  flood  of  1890. 

{h)  Levees,  west  banJc. — On  the  west,  or  right,  bank  of  the  river  the 
levees  in  the  third  district  extend  from  Amos  Bayou,  about  17  miles 
n<nth  of  Arkansas  City,  along  Cypress  Creek,  to  Lucca  Landing,  on  the 
Mississippi,  and  thence  to  the  southern  limit  of  the  district,  covering 
the  upper  half  of  the  Tensas  Basin,  a  distance  by  river  of  about  181 
miles.  The  length  of  the  levee  line  is  about  173  miles,  of  which  84.8 
miles  is  in  the  State  of  Arkansas  and  the  remainder  in  Louisiana.  The 
local  levee  organizations  are  the  Desha  County  levee  board,  the  Chicot 
County  levee  board,  both  in  Arkansas,  and  the  Fiftl»  Louisiana  levee 
district.  The  Tensas  Basin  levee  district,  a  Louisiana  organization,  is 
authorized  by  the  law  of  its  State  to  expend  money  in  Arkansas  Tensas 
Basin.  Allotments  for  levees  on  this  bank  have  been  made  under  the 
titles  "Levees  Tensas  Basin,  Arkansas,"  and  "Levees  Tensas  Basin, 
Louisiana,  third  district. 

{h  1)  Tensas  Bamn,  ArJcansas, — ^The  old  levees  of  Arkansas  are  gen- 
erally of  flimsy  character,  the  prevailing  type  through  the  district  having 
a  crown  of  about  4  feet  and  height  about  that  of  the  flood  of  1890. 
The  local  boards  have  barely  sufficient  revenue  to  keep  them  in  repair. 
Most  of  the  efficient  work  done  of  late  years  in  the  district  has  been 
done  by  the  United  States  or  the  State  of  Louisiana.  At  the  begin- 
ning of  the  present  year  the  extension  of  the  Lucca  loop  (428  R}  was 
under  construction.  It  was  duly  completed.  With  the  small  amount 
available  for  levee  construction  this  year  the  levee  at  Opossum  Fork 
(427  R)  was  enlarged,  and  loops  were  built  at  Sunny  side  (491  R),Cra- 
craft  (513  R),  a  spur  constructed  on  Leland  short  line  (470  R),  and 
the  enlargement  of  the  levee  below  Lower  Boggy  Bayou  (445  R)  was 
begim.  The  total  yardage  placed  by  the  United  States  was  270,377 
cubic  yards.    The  D^sha  County  levee  board  enlarged  the  levee  in 
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front  of  Arkansas  City,  placing  19,235  cubic  yards.  The  Chicot  County 
levee  board  coustructed  levees  at  Iiuua^(467  R),  Leland  (483  R),  and 
enlarged  those  at  Bellevue  front  (466  E)  and  at  Sterling  (515  R),  the 
yardage  not  being  reported  to  the  Commission.  The  Louisiana  authori- 
ties, compelled  for  their  own  protection  to  go  beyond  the  limits  of 
their  State,  enlarged  the  levee  from  Chicot  (432  R)  to  Arkansas  City, 
lilacing  148,638  cubic  yards.  They  also  contributed  45,611  cubic  yards 
to  the  Lucca  loop  (428  R),  built  mainly  by  the  United  States. 

(A  3)  Tensas  Basinj  Louisiana^  third  district. — With  this  year's  allot- 
ment for  this  snbdistrict  a  levee  was  built  at  Illawara  (562  R),  contain- 
ing 349,241  cubic  yards. 

For  details^  of  the  operations  in  the  third  district  see  report  of  Capt. 
C.  McD.  Townsend,  hereto  appended,  Appendix  6. 

FOURTH  DISTRICT. 

(Warrenton,  Miss.,  to  Head  of  Passes,  484  miles.) 

[a)  Natchez  and  Yidalia^  700  miUa  below  Cairo, — ^A  history  of  Congres- 
sional and  executive  action  with  reference  to  this  locality  was  given  in 
the  last  Annual  Report.    Nothing  was  done  here  during  the  year. 

(6)  Rectification  of  the  Red  and  Atchafalaya  rivers^  764  miles  below 
Cairo. — ^The  project  adopted  for  this  locality  has  for  its  object  (1)  to 
limit  the  outlet  capacity  of  the  Atchafalaya,  and  (2)  to  improve  the  low- 
water  navigation  from  the  Mississippi  into  the  Atchafalaya,  and  also 
into  the  Red  River. 

The  first  of  these  objects  is  to  be  accomplished  by  the  construction  of 
a  series  of  dams  in  the  Atchafalaya,  submerged  sufficiently  to  permit 
navigation  over  them.  At  the  date  of  the  last  Annual  Report  two  of 
the  projected  dams,  Nos.  1  and  3,  built  in  1888  and  1880,  had  been  con- 
structed near  Simmesport,  in  the  Atchafalaya,  about  5  miles  below  its 
head.  They  remain  in  good  condition.  Nothing  further  was  done  here 
during  the  year. 

The  second  object  is  to  be  accomplished  by  replacing  the  present  sin- 
gle channel  between  the  Mississippi  and  the  Red- Atchafalaya,  through 
which  the  flow  is  sometimes  in  one  direction,  sometimes  in  the  other, 
and  sometimes  does  not  exist  at  all,  by  two  channels,  one  for  the  inflow 
from  the  Red  to  the  Mississippi,  and  the  other  for  the  outflow  from  the 
Mississippi  to  the  Atchafalaya,  and  to  prevent  the  Red  River,  at  low 
water,  from  wasting  itself  down  the  Atchafalaya,  by  a  dam  which  shall 
separate  it  from  that  stream  at  low  and  medium  stages.  One  of  these 
channels  is  furnished  by  the  present  single  channel,  called  Lower  Old 
River,  south  of  Turnbull  Island.  The  other  is  to  be  created  by  the  en- 
largement of  Upper  Old  River,  north  of  Turnbull  Island^or  the  greater 
part  of  its  length,  until  it  reaches  the  vicinity  of  Carrs  l?oint,  and  then 
continuing  it  to  a  junction  with  the  Mississippi  by  excavation  through 
Carrs  Point 

The  difficidt  part  of  this  project  is  the  excavation  of  the  channel 
north  of  Turnbull  Island.  The  old  waterway  has  much  diminished 
in  size  in  the  last  few  years  until  now  a  narrow  chute,  which  is  dry 
in  places  at  a  12-foot  stage,  is  all  that  remains  of  it.  Several  million 
cubic  yards  of  material  must  be  removed.  The  material  is  soft  mud,  in 
which  a  trench  is  difficult  to  maintain,  the  semifluid  sides  flowing  into 
it  with  great  facility.  A  small  amount  of  dredging  was  done  last  year, 
as  noted  in  the  last  Annual  Report,  and  operations  of  that  kind  were 
resumed  in  the  early  part  of  the  preswit  year;  but  a  very  brief  experi- 
ence was  sufficient  to  demonstrate  that  the  appliances  at  the  disposal 
of  the  Commission  were  not  adapted  to  the  circumstances  of  this  case. 
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13redges  of  much  greater  capa<'ity  were  required.  Operations  were 
promptly  suspend^,  and  aii  investigation  of  the  rosoun^es  of  the 
country  in  dredging  appliances  was  entered  upon,  with  a  view  to  pro- 
curing the  most  efficient  one  for  this  purpose  which  exists  or  Ciin  be 
constructed.  Specifications  were  finally  prepared,  and  proposals  for 
furnishing  an  efficient  apparatus  were  invited  by  i>ublic  advertisement 
dated  June  1,  proposals  to  be  opened  on  the  1st  of  August  next.  To 
aid  in  the  excavation  of  this  channel  it  is  very  desirable  that  a  current 
fi'om  Ked  Eiver  be  forced  through  it  as  soon  as  practi<?able.  This  could 
be  accomplished  by  building  to  a  sufficient  height  the  dam  designed  to 
separate  the  Red  River  from  the  Ati'hkfalaya,  known  in  this  prqjec^t  as 
the  Red  River  Dam.  But  the  Commission  did  not  feel  at  liberty  to  ob- 
struct the  navigation  which  now  passes  over  the  site  of  that  dam  before 
providing  a  new  channel.  The  dam  was  begun  in  1889  and  at  the  begin- 
ning of  the  present  year  it  had  been  built  up  until  its  crest  was  from 
about  1  to  3  feet  below  low  water.  It  was  the  intention  up  to  the  time 
when  dredging  in  Upper  Old  River  was  suspended  to  ccmtinue  the  con- 
struction of  the  dam  to  a  moderate  height  above  low  water,  so  as  to 
obtain  some  assistance  liom  it  if  possible  in  the  way  of  a  current  through 
the  new  channel,  but  at  the  same  time  to  keep  it  so  low  that  in  ca«e  of 
a  very  low-water  season  a  portion  of  it  could  be  cut  down,  and  a  chan- 
nel through  it  preserved,  without  too  great  a  loss  of  material.  The 
work  of  construction  was  continued  in  the  early  part  of  the  present 
year.  When  dredging  was  suspended  orders  were  given  to  suspend 
work  upon  the  dam  also,  as  soon  as  convenient,  but  to  use  up  such  ma- 
terial as  had  been  accumulated.  Its  crest  when  work  was  susx)ended 
was  about  3  feet  above  low  water.  The  river  subsequently  fell  to  a  veiy 
low  stage  and  a  portion  of  the  dam  was  removed  in  compliance  with 
orders  given  before  it  was  built,  in  anticipation  of  such  a  contingency. 
There  is  now  an  opening  through  it  about  450  feet  wide  and  5  feet  deep 
at  low  water.    Otherwise  it  is  in  good  condition. 

It  is  evident  that  the  execution  of  this  project  is  much  hampered  by 
the  necessity  of  not  obstructing  the  use  of  the  stream  by  navigation. 
The  navigation  interest  has  this  spring  very  generously  come  to  the  aid 
of  the  Commission.  In  a  communication  signed  by  all,  or  nearly  all, 
the  masters,  owners,  mates,  and  pilots  of  boats  engaged  in  trade  to  the 
Atchafalaya,  Red,  and  Ouachita  rivers,  they  have  urged  that  the  ap- 
proved project  be  pushed  to  completion,  that  the  Red  River  Dam  be 
raised  so  as  to  force  the  Red  River  to  flow  north  of  TurnbuU  Island 
and  of  itself  creat43  that  channel,  and  have  voluntarily  offered  to  relin- 
quish the  use  of  the  old  channel  thus  obstructed.  The  Commission  has 
not  thought  it  best  to  accept  this  offer  at  this  time,  believing  that  both 
dredging  and  a  current  are  necessary.  It  is  proposed  to  resume  opera- 
tions when  a  satisfactory  dredging  outfit  is  secured,  and  sufficient 
funds  are  available,  and  then  to  take  advantage  of  this  offer. 

The  usual  difficulties  were  experienced  in  maintaining  a  navigable 
channel  through  Lower  Old  River  during  the  low- water  period.  Dredg- 
ing was  begun  as  soon  as  the  water  had  fallen  sufficiently  to  ])ennit 
the  dredges  to  work  and  was  continued  until  the  water  was  too  low  to 
float  them.  By  October  6  the  channel  had  become  impassable  for  the 
regular  steamboats,  though  small  light  draft  boats  continued  to  go 
through  and  transfer  freight  until  October  30.  At  that  time  all  navi- 
gation was  suspended  and  it  so  remained  until  November  27,  when  both 
the  Red  and  the  Mississippi  rose  rapidly  and  navigation  was  rcstoi^ed. 

The  telephone  line,  30  miles  long,  to  connect  with  West  Melville,  the 
nearest  railway  station,  the  construction  of  which  was  begun  last  year, 
was  completed. 
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(c)  New  Orleans  Harbor j*963  miles  below  Cairo. — The  city  of  New  Or- 
leans covers  a  length  of  about  13  miles  of  the  Mississippi  Eiver.  In 
tliat  distance  the  river  makes  four  bends,  called  the  Carrollton,  Green- 
ville, Gouldsboro,  and  Third  District  bends.  In  all  of  them  more  or 
less  erosion  was  going  on,  which,  as  the  value  of  property  increased,  it 
became  desirable  to  stop.  The  features  of  the  case,  which  are  peculiar, 
and  make  it  different  from  other  places  where  the  protection  of  banks 
has  been  undertaken,  are  (1)  the  great  depth  of  water  and  steepness  of 
the  banks,  which  are  unfavorable,  and  (2)  the  comparative  stability  of 
the  banks,  which  has  enabled  l^ew  Orleans  to  occupy  essentially  her 
present  site  for  a  century  and  a  half,  which  is  favorable.  The  system 
of  spur  dikes  was  introduced  iu  1884,  and  has  since  been  used  exclu- 
sively, and  has  thus  far  been  successful.  The  spurs  begin  near  the  low- 
water  line  and  project  into  the  river  to  the  point  where  their  top  sur- 
faces, having  a  slope  of  1  upon  3,  intersect  the  bottom.  They  are 
usually  about  1,000  feet  apart,  but  the  interval  may  vary  with  the 
greater  or  less  curvature  of  the  bend. 

At  the  beginning  of  the  present  year  there  had  been  placed  in  New 
Orleans  Harbor  3  spurs  in  the  Carrollton  Bend,  2  in  the  Greenville 
Bend,  6  in  the  Gouldsboro  Bend,  and  4  in  the  Third  District  Beach,  a 
little  below  the  bend.  During  the  yeai'  4  additional  spurs  were  built 
in  the  Third  District  Reach  and  2  in  the  Carrollton  Bend.  They  were 
all  in  good  condition  at  the  end  of  the  year,  and  appear  to  be  accom- 
plishing the  object  for  which  tliey  were  designed.  The  construction  of 
additional  spurs  is  contemplated. 

(d)  SurveySj gauges,  andobseroatUyns. — Discharge  observations  during 
the  low  water  of  1891  were  made  in  the  Mississippi  at  Bed  River  Land- 
ing, in  the  Atchafalaya  near  Simmesport,  and  in  the  Bed  River  at  the 
K^  River  Dam,  and  during  the  high  water  6f  1892  in  the  Mississippi 
at  Natchez,  Red  River  Landing,  and  Carrollton,  and  in  the  Atchafalaya 
at  Simmesport.  Local  surveys  were  made  in  thevicinity  of  Red  River 
Dam  and  at  five  places  in  Kew  Orleans  Harbor,  and  in  connection  with 
the  location  of  new  levees,  and  a  continuous  line  of  levels  was  run  over 
the  levees  of  the  Tensas  Front  from  the  upper  end  of  the  district  down 
to  Fairview  Landing. 

{e)  Levees. — ^The  levees  in  this  district  include  the  lower  half  of  the 
Tensas  Basin  and  the  Atchafalaya  Basin  on  the  right  or  west  bank,  a 
distance  by  river  of  about  432  miles,  and  on  the  left  or  east  bank,  the 
low  country  below  Baton  Rouge,  a  distance  by  river  of  about  206  ndles. 
The  local  organizations  for  the  right  bank  are  (1)  Fifth  Louisiana  levee 
district,  extending  from  the  State  line  to  the  mouth  of  Red  River,  (2) 
Atchafalaya  Basin  levee  district,  extending  from  the  mouth  of  Ked 
River  to  Donaldsonville,  (3)  Third  Jjouisiana  levee  district,  extending 
from  Donaldsonville  to  the  Gulf  of  Mexico,  except  about  13  miles  at 
Xew  Orleans.  Those  for  the  left  bank  are  (1)  Pontchartrain  levee  dis- 
trict, extending  from  Baton  Rouge  to  the  upper  limit  of  the  city  of  !New 
Orleans,  and  (2)  First  Louisiana  levee  district,  extending  from  the  lower 
limit  of  the  city  of  New  Orleans  to  the  Gulf  of  Mexico.  The  Orleans 
levee  district  includes  all  levees  on  both  banks  within  the  limits  of  the 
city  of  New  Orleans,  extending  about  13  miles  on  each  bank.  Allot- 
ments by  the  Commission  have  been  made  under  the  titles  ^'  Tensas 
Basin,  Fourth  district,"  ^< Right  bank  below  Red  River,"  and  "Left 
bank  below  Red  River." 

(e  1)  Tensas  Basin,  fourth  district. — At  the  date  of  the  last  Annual 
Report  the  levee  which  had  been  begun  at  Gibsons  Landing  (683  R) 
was  not  completed.  It  was  finished  this  year.  The  levee  at  Hender- 
son (712  R),  which  had  been  contracted  for  last  year,  was  built  this 
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year.  In  addition  to  these  tlie  following  lengths  of  levee  were  con- 
structed, viz:  9,840  feet  at  Hardscrabble (039  R),  11. 632  feet  at  Kempe 
(659  R),  and  136  feet  at  the  FeiTiday  crevasse  (693  R),  containing  in 
all  399,831  cubic  yards.  They  were  built  with  a  crown  of  8  feet,  side 
slopes  1  upon  3,  and  to  a  height  from  1 J  to  3  feet  above  high  water 
of  1890.  i^^ork  was  done  by  the  local  authorities,  the  amount  and  lo- 
cation of  which  has  not  been  reported  to  the  Commission. 

{e  :2)  Bight  hankhelow  Bed  Biver. — ^After  completing  the  levees  which 
were  reported  as  under  way  at  the  date  of  the  last  Annual  Report,  the 
following  lengths  of  levee  were  constructed ,  viz :  600  feet  at  Nina  (806  R), 
8,021  feet  extmsion  at  Highland  (815  R),  4,743  feet  at  Mayflower  (853  R), 
3,686  feet  at  Fortville  (855  R),  3,400  feet  at  Evergreen  (857  R),  and  783 
feet  at  Dumboine  (865  R),  containing  in  all  435,550  cubic  yards.  They 
were  built  with  a  crown  of  8  feet — except  at  Nina,  where  it  was  6  feet — 
side  slopes  of  1  upon  3,  and  to  a  height  of  from  1.2  to  3  feet  above  high 
water  of  1890.  Repairs  were  made  to  the  levees  in  various  places,  re- 
moving weeds,  replacing  sods  and  restoring  slopes  damaged  by  rain 
wash.  Work  was  done  by  the  local  authorities,  the  amount  and  loca- 
tion of  which  have  not  been  reported  to  the  Commission. 

(e  3)  Left  hanik  below  Bed  Biver, — In  this  subdistrict  the  following 
lengths  of  levee  were  constructed,  viz:  9,258  feet  at  South  wood  (exten- 
sion) (875  L),  1,959  feet  at  Tessier-Bourgeois  (909  L),  and  1,372  feet  at 
Southport  (955  L),  containing  in  all  165,911  cubic  yards.  They  were 
built  with  crowns  of  8  feet,  slopes  1  upon  3,  and  to  a  height  2^  to  3  feet 
above  high  water  of  1890.    Repairs  were  made  at  various  places. 

For  details  of  the  operations  in  the  Fourth  District,  see  report  of 
First  Lieut,  John  Millls,  Appendix  7. 

• 

HIGH  VTATER  OF  1892. 

The  high  water  of  1892,  though  of  unusual  height  in  the  upper  Mis- 
sissippi— at  St.  Louis  not  having  been  equaled  since  1858 — was  not  of 
excessive  height  in  the  upper  part  of  the  main  trunk  below  Cairo.  As 
lar  down  as  Helena,  306  miles  below  Cairo,  and  for  some  distance  be- 
low that,  it  has  been  exceeded  half  a  dozen  times  in  the  last  ten  years. 
Below  the  Arkansas  River  it  was  the  highest  upon  record.  One  of  its 
remarkable  features  w  as  the  lateness  of  the  season  at  which  it  occurred. 
In  some  cases  the  highest  stages  were  not  reached  until  after  the  date, 
May  27,  at  which  the  executive  officers  of  the  Coinmission  rendered 
their  annual  reports.  Later  information  seems  to  indicate  that  the 
maximum  stage  of  the  river  has  been  passed,  but  at  this  writing,  June 
16,  the  water  is  still  very  high,  having  fallen  but  a  few  inches  from  the 
highest  stage  reached,  referring  always  to  the  portion  of  the  river  be- 
low the  Arkansas. 

The  information  before  the  .commission  concerning  the  flood  is  at 
present  incomplete.  It  seems  probable  that  the  maximum  strain  has 
been  placed  upon  the  levees  which  they  will  have  to  bear  this  year,  and 
that  but  little,  if  any,  further  damage  will  be  suffered  by  them.  Only 
a  ver>'  general  view  of  what  these  damages  are  can  now  be  given. 
The  number  of  crevasses  has  been  somewhat  greater  than  the  number 
last  year,  though  insignificant  compared  with  the  number  in  former 
years  of  great  floods.  A  large  part  of  the  Tensas  basin  in  Arkansas  is 
overflowed.  There  has  been  no  break  anywhere  on  the  Yazoo  front  or 
on  the  Atchafalaya  basin  front  or  in  the  Orleans  district.  The  local 
organizations  in  those  districts  had  ma4e  more  serious  efforts  to 
strengthen  their  levees  than  had  the  local  organizations  elsewhere. 
Crevasses  have  occurred  in  the  Pontchartrain  district  and  in  the  First 
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and  Third  Louisiana  districts,  but  at  this  writiu/G:  it  is  not  known  how 
extensive  the  overflow  fiom  them  is.  The  district  otticers  have  been  un- 
tiring in  their  efforts  to  hold  the  levees.  Upon  the  approach  of  the 
flood  the  engineering  staff  was  stationed  at  critical  points,  sacks  and 
lumber  were  distributed,  and  steamers  required  for  transportation  and 
inspection  were  employed.  In  cooperation  with  the  local  authorities, 
the  weakest  levees  have  been  under  constant  inspection  and  many  re- 
pairs have  been  promptly  made  as  required.  That  these  efforts  have 
not  in  all  cases  been  successful  should  not  be  surprising.  The  levees 
require  an  expenditure  of  several  million  dollars  to  put  them  in  a  state 
of  reasonable  security  against  great  floods.  That  they  should  yield  in 
places  during  the  highest  flood  heretofore  recorded  is  to  be  taken  as  a 
matt-er  of  course. 

LOW  WATER  OP  1891. 

The  stage  of  the  river  in  October  and  November,  1891,  though  not 
the  lowest  upon  record,  was  so  low  as  to  seriously  obstruct  commerce. 
Most  of  the  steamboats  and  barges  were  laid  up,  and  such  as  continued 
to  run  were  compelled  to  carry  greatly  reduced  loads.  The  large  grain 
crop  of  this  country  and  the  great  demand  for  it  in  Europe  rendered 
this  an  unusually  serious  misfortune.  Millions  of  bushels  of  wheat 
which  had  been  sold  in  Europe  were  lying  in  the  elevators  of  St.  Louis, 
without  means  of  transportation,  while  the  grain  barges  were  tied  up 
at  the  bank.  Urgent  demands  were  made  ui>on  the  commission  for 
relief,  by  a  temporary  removal  of  the  crests  of  the  most  prominent  bars 
by  dredging,  and  several  devices  for  accomplishing  that  residt,  very 
easily  as  the  designers  supposed,  were  presented.  The  idea  of  procuring 
temporary  relief  to  navigation  during  the  low- water  period  at  a  small  cost 
is  a  very  attractive  one  and  has  at  one  time  or  another  engaged  the 
attention  of  probably  every  engineer,  including  the  commission,  who 
has  been  employed  upon  the  river.  It  would  seem  at  first  glance  to  be 
a  simple  matter  to  shave  off  the  crests  of  a  few  of  the  more  prominent 
bars  and  thus  materially  increase  the  draft  to  which  vessels  may  load. 
Long's  scraper  and  the  portable  wing  dam  of  Adkins  and  Keiser  are 
among  the  devices  to  accomplish  this  object  which  have  been  built  and 
tried  and  have  failed,  while  those  which  have  been  designed  and  pro- 
posed are  innumerable  and  of  every  description.  The  difficulty  in  ap- 
pljriug  successfully  any  of  these  devices  lies  in  the  great  building  power 
of  the  river,  the  inconstancy  of  its  flow,  and  its  great  width.  It  is 
essential  that  the  device,  whatever  it  be,  shall  notoi>pose  the  tendency 
of  the  river,  but  shall  aid  it.  In  a  river  a  mUe  or  two  wide,  with  per- 
haps several  channels  of  equal  dimensions,  it  will  often  be  difficult  to 
tell  by  casual  observation  which  one  of  these  channels  it  is  tending  to 
enlarge  or  abandon.  The  tendency  one  day  may  be  reversed  the  next 
by  a  sudden  rise  or  fall  in  the  river's  sta^e.  Hence  the  commission 
has  never  been  sanguine  about  the  possibility  of  obtaining  useful  re- 
sults from  experiments  with  dredging  appliances  in  the  Mississippi. 
It  condemns  without  hesitation  all  devices  which  rely  exclusively  upon 
the  current  of  the  river  for  carrying  away  the  ex(*avated  material. 
However  useful  such  devices  may  have  proved  upon  small  streams, 
upon  bars  of  moderate  dimensions,  no  good  results  can  be  expected  of 
them  in  the  Mississippi,  where  the  distance  across  the  bar  is  often  a 
mile  or  more.  Likewise,  it  condemns  all  apphanees  of  small  capacity, 
such  as  the  dredges  to  be  found  in  ordinary  use.  Where  hundreds  of 
thousands  of  yards  of  material  must  be  moved,  and  movexl  i)romptly, 
some  quicker  and  cheaper  appliances  than  those  are  needed.  In  the 
judgment  of  the  commission  some  dredge  of  great  capacity,  which  can 
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remove  the  material  bodily  and  can  itself  be  easily  moved  from  place  to 
place,  is  essential  in  order  to  give  a  reasonable  chance  of  success. 

In  view  of  the  very  serious  loss  which  the  trade  of  the  valley  was  suf- 
fering from  the  obstructions  of  last  autumn,  the  commission,  though 
not  very  sanguine,  wa«  willing  to  try  the  expenment  of  dredging,  pro- 
vided a  dredge  such  as  it  considered  essential  ex)uld  be  secured.  There 
was  but  one  such  in  the  Mississippi  River,  the  dredge  Bailey j  employed 
at  the  South  Pass.  Efforts  were  made  to  obtain  her,  but  they  were 
fruitless,  her  services  being  required  by  her  owners  at  the  South  Pass. 
The  commission  has  had  under  consideration  the  propriety  of  building 
a  dredge  for  this  experiment,  but  in  view  of  its  very  considei'able  cost 
has  not  yet  concluded  to  do  so. 

The  obstructions  during  the  low- water  season  were  of  course  greatest 
above  Cairo.  Between  Cairo  and  the  month  of  White  River,  there 
were  42  crossings  giving  less  than  10-feet  channel  depth,  of  which  35 
had  less  than  9  feet,  26  less  than  8  feet,  21  less  than  7  feet,  8  less  than 
6  feet,  and  1 — at  the  head  of  Island  40 — ^had  5  feet. 

FINANCIAL  STATEMENTS. 

Appropriation  for  salaries  and  expenses  Mississippi  River  Commission : 

Balanceonhand  July  1,  1891 $80.91 

Kefnndment  by  Capt.  Powell,  for  account  Mississippi  Biver  Com- 
mission   57. 35 

Balanceonhand  May  31, 1892 138.26 

Appropriation  for  survey  of  Mississippi  River : 

Balance  on  hand  July  1,  1891 7.08 

Balanceon  hand  May  31, 1892 7.08 

Appropriation  for  improving  Mississippi  River : 

Balance  on  hand  July  1,  1891 3,056,079.99 

Expended  July  1,  1891  to  May  31,  1892 2,069,704.81 

Balance  on  hand  May  31, 1892 986,375.18 

Distributed  as  follows : 

Levees , 78,118.46 

Channel  works 314,867.22 

Harbors  aud  bank  protection 281, 116. 02 

Bed  and  Atchafalaya  rivers 89,871.73 

Surveys,  gauges,  and  observations 57, 084. 23 

Plant,  generfd  service,  and  miscellaneous 165, 317. 52 

Total 986,375.18 

Approximate  outstanding  liabilities  and  amounts  covered  by  existing 
contracts 249,046.98 

C.  B.  OOMSTOCK, 
Col,  of  Engineers  and  Bvt.  Brig,  Oen.y 
President  Mississippi  Biver  Commission, 
Ohas.  B.  Suteb, 

Lieut.  Col,  of  Engineers. 
B.  M.  Harbod, 
R.  S.  Taylor, 
O.  H.  Ernst, 
Major  of  Engineers^  Col.  U,  8,  Army, 
Henry  Flad,  C.  E., 
Henry  L.  WniTiNa, 
U,  8.  Coast  and  Geodetic  Survey. 
The  Secretary  op  War, 

Through  tlie  Chief  of  Engineers^  Washington^  D.  0. 
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LETTERS  OF  THE  MISSISSIPPI  BIVER  COMMISSION  SUBMITTING  ESTI- 
MATES FOB  THE  FISCAL  YEAR  ENDING  JUNE  30,  1804. 

St.  Louis,  Mo.,  Av^jmt  16, 1892. 
General:  Your  letter  of  August  4,  calling  for  estimates  from  the 
Mississippi  River  Commission  for  the  fiscal  year  ending  June  30, 1894, 
failed  to  reach  me  in  time  to  be  laid  before  the  Commission  at  their  re- 
cent meeting. 

It  was  supposed  by  the  Commission  that  estimates  in  the  nsuiil  form 
would  not  be  required,  since  the  act  of  July  13  specifically  designated 
the  amount  which  can  be  expended  during  each  of  the  four  years  pro- 
vided for.  It  was,  however,  supposed  that  a  recommendation  covering 
a  detailed  project  for  this  expenditure  would  be  required  before  the 
next  meeting  of  Congress,  and  instructions  were  given  to  the  secretary 
and  to  the  district  oflRcers  to  have  projects  prepared  for  works  und(»r 
their  charge  in  time  for  the  next  meeting  of  the  Commission,  November 
5, 1892.  As  these  projects  are  intended  to  cover  the  whole  amount 
allowed  by  law  for  the  year  ending  June  30, 1894,  after  deducting  the 
$1,500,000  already  recommended  for  expenditures  on  levees  during  that 
year,  the  gross  estimate  of  the  Commission  for  the  fiscal  year  ending 
June  30, 1894,  may  be  placed  at  $2,065,000.  Separate  estimates  for  con- 
tinuing work  on  harbors  have  already  been  submitted. 
Very  respectfully,  your  obedient  servant, 

Chas.  R,  Suter, 
Lieut,  Col.  of  Engineers^ 
Acting  President^  Mississippi  River  Commission. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers  J  U.  S.  A. 


The  Mississippi  River  Commission, 

Xeiv  York  City,  August  d,  1892. 
General  :  In  compliance  with  the  requirements  of  the  river  and  har- 
bor acts  of  1866  and  1867,  I  have  the  honor  to  submit  estimates  tor  im- 
provement at  certain  points  on  the  Mississippi  River,  for  the  fiscal  year 
ending  June  30,  1894,  viz: 

At  New  Mwlrid,  Mo $'15,0(X> 

At  Memphis,  Tenii '. 75,  (KM) 

At  Greenville,  Miss 200,000 

AtVicksbnrg,  Miss 1 100,  (XK) 

AtNatehea,  Miss.,  and  Vid alia,  La 400,000 

At  New  Orleans,  La 100,000 

For  rectification  of  Red  and  Atchai'silaya  rivers 300, 000 

Very  respectfully,  your  obedient  servant, 

Chas.  R.  Suter, 
Licvt,  Col,  of  Engineers,  President  pro  tern., 

Mississijypi  River  Commission, 

Bi  ig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,   U.  S.  A. 
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LIST  OF  APPENDICES  ACCOMPANYUfQ  THE  FOREGOING  REPORT. 

Appeiulix  1.  Effects  of  Ames  Crevasse,  March  16, 1891,  with  diagrams,  and  *  Appendix 
B  of  Annual  Report,  1891,  with  its  diagrams  not  then  for- 
warded, Col.  C.  K.  Suter. 

2.  Report  on  study  of  velocity  of  flood  travel,  with  diagrams  and  subre- 

port  of  Assistant  Engineer  Seddon,  Col.  C.  R.  Suter. 

3.  Report  on  survey  of  Nonconnah  Rocks^  with  project  for  removal,  Capt. 

S.  W.  Roessler. 

4.  Report  of  Capt.  0.  F.  Palfrey,  secretary  of  the  Commission,  with  snbro- 

ports  appended,  as  follows : 

A. — Secondary  triangulation,  Keokuk,  Iowa,  to  Port  Louisa,  Iowa, 
with  tabulated  results,  description  of  stations,  and  plat.  Assist- 
ant Engineer  Stewart. 

B. — Precise  levels,  St.  Paul,  Minn.,  to  Savanna,  111.,  field  work,  re- 
duction, tabulated  resalts,  and  descriptions  of  bench  marks, 
Assistant  Engineer  Ferguson. 

C. — Precise  levels,  Dulnth^  Minn.,  to  St.  Paul,  Minn,  field  work  and 
reduction,  with  tnbulated  results  and  descriptions  of  b^ich 
marks,  Assistant  Engineer  Pai^e. 

D. — Topographical  and  hydrographical  fieldwork,  Assistant  Engi- 
neer Maltby. 

E. — Caving  banks  and  state  of  permanent  marks.  Assistant  Engineer 
Morrow. 

F.— Caving  banks,  areas,  and  volumes,  with  graphic  summary,  As- 
sistant Engineer  Ockerson. 

H. — Discharge  measurements,  1891. 

1. — Memorandum  of  low  waters. 
6.  Rcjiort  of  Capt.  S.  W.  Roessler  on  operations  in  first  and  second  dis- 
tricts, with  subreports  appended  as  follows: 

A. — Plum  Point  Reach,  Assistant  Engineer  Nolty. 

B. — Hopelield  Bend,  Ark.,  Assistant  Engineer  Rees. 

C. — Repairs  to  plant,  Assistant  Engineer  Sturtevaut. 

6.  Report  of  Capt.  C,  McD.  Townsend  on  operations  in  third  district,  with 

subreports  included  in  body  or  report. 
A. — Ashbrook  Neck,  Assistant  Engineer  Hider. 
B. — Greenville,  Assistant  Engineer  Hider. 
C. — Louisiana  Bend,  Assistant  Engineer  ToUinger. 
D. — Vicksbnrg,  Assistant  Engineer  Copp6e. 
E. — Surveys,  etc.,  Assistant  Engineer  Hider. 

7.  Report  of  First  Lieut.  John  Millis  on  operations  in  fourth  district, 

with  subreports  included  in  body  of  report,  as  follows: 
A. — Red  and  Atchafalaya  rivers.  Assistant  Engineer  Mobt. 
B. — ^New  Orleans  Harbor,  Assistant  Engineer  Garvin. 
C. — Levees  above  Red  River,  Assistant  Engineer  Douglas. 
D. — Levees  below  Red  River,  Assistant  Engineer  Hardee. 
E. — Surveys,  etc..  Assistant  Engineer  Douglas. 


LIST  OF  PLATES  ACCOMPANYING  THIS  REPORT. 

DiaCTam  showing  effects  of  Ames  Crevasse.    (Appendix  1,  first  paper.) 
Hyfirographs,  profiles,  and  gauge  relations,  Plates  I-VIII.*    (Appendix  1,  second 
paper.*) 
Gauge  relations,  velocities,  and  time  intervals,  Plates  I- VII.     (Appendix  2.) 
Plat  of  secondary  triangulation.     (Appendix  4  A.) 


Graphic  summary  of  caving  banks.   (Appendix  4  F. ) 
Map  of  Plum  Point  Reach.*     (Appendix  5.) 


Map  of  Mississippi  River  near  Memphis.     (Appendix  5.) 
Map  of  part  of  second  district  showing  levee  works  by  United  States  in  1891-'92. 
(Appeidix  5.) 
Map  of  Ashbrook  Neck.     (Appendix  6.) 
Map  of  Greenville.     (Appendix  6.) 
Max)  of  Louisiana  Bend.     (Appendix  6.) 
Map  of  Lake  Providruce  Reach.     (Appendix  6.) 
General  map,  fourth  district.^    (Appendix  7.) 

Works  at  junction  of  Mississippi,  Red,  and  Atchafalaya.     (Appendix  7.) 
New  Orleans  Harlior.     (Appendix  7.) 
Carroll  ton  Bend.     (Appendix  7.) 
Third  District  Reach,  New  Orleans.     (Appendix  7.) 


*  Not  printed. 
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Appendix*!. 

REPORT  OF  LIEUTENANT  COLONEL  CHARLES  R.   8UTER,   CORPS  OF  ENGINEERS,  UPON 
EFFECTS  OF  AMES  CREVASSE,    MARCH  16,   1891. 

St^  Louis,  Mo.,  June  14, 1S02. 

General:  I  have  the  honor  to  submit  herewith  a  diaeraro  which  exhibits  graph- 
ically the  effects  of  the  Aines  crevasse,  which  occiirreu  opposite  Now  Orleans  on 
March  16,  1891.  The  diagrams  are  prepared  in  a  manner  entirely  similar  to  tiiose 
which  were  submitted  to  the  Commission  last  year  to  illustrate  the  effects  of  the 
*'Nita"  and  other  crevasses  w^hich  occurred  below  Red  River  in  1890.*  The  present 
instance  is  very  interesting,  as  it  was  the  only  crevasse  that  occurred,  and  hence 
there  are  no  complications  of  the  effect  produced.  Bayou  Sara  is  taken  as  the 
upper  station  on  this  diagram,  as  the  effect  of  the  cievasse  did  not  extend  above 
Baton  Rouge.  In  the  accompanying  tabulation  are  given  for  each  station  the  maxmuim 
effects  of  the  crevasse,  that  is  to  siiy,  the  difference  between  the  heights  which  theo- 
retically should  have  been  produced  by  the  maximum  reading  at  liayou  Sara,  and 
the  readings  which  actually  did  correspond  to  it.  The  maximum  reading  at  Bayou 
Sara  occurred  on  May  1,  the  crevasse  having  taken  place  March  16. 

The  effect  of  this  large  crevasse,  which  discharged  very  nearly  100,000  cubic  feet 
per  second,  died  out  completely  at  Baton  Rouge,  126  miles  upstream,  and  after  run- 
ning for  six  weeks  it  had  only  relieved  the  river  at  Carrolltou,  2  miles  above,  to  the 
extent  of  1.9  feet.  If  the  crevasse  had  not  occurred  the  Carrollton  gauge  would 
have  reached  an  elevation  of  16.8  feet,  or  0.3  foot  higlier  than  the  actual  maxi- 
mum reading.  On  the  diagram  is  shown  by  a  full  line  the  gauge  relation  of  1890; 
that  of  1891,  shown  by  a  broken  line,  is  about  two-tenths  lower  at  Carrollton.  An 
interesting  feature  of  the  diagram  are  the  abnormally  high  readings  at  all  the  sta- 
tions except  Carrollton  prior  to  February  16.  As  this  feature  shows  most  promi- 
nently at  those  gauges  nearest  the  *'Nita"  and  other  large  crevasses  of  1890,  it 
seems  probable  that  it  was  due  to  deposits  cauHcd  by  those  crevasses,  which  were 
swept  out  by  the  rising  river  about  the  date  mentioned,  lowering  the  gauge  rela- 
tion to  the  extent  of  about  half  a  foot. 

Table  showing  lowering  eilect  of  Ames  crevasse  at  different  points  above  and  cor- 
responding to  the  crest  of- the  flood  at  Bayou  Sura,  May  1,  1891. 


Bayou  Sara  — 
Baton  Rouge... 

Plaqiicminu 

DoiiaMsonvillo 
Collejro  Point.. 
CaxTolltou 


Distance 
npatrcam 

from 
crovasso. 

Gauges. 

Conipnted 

hoijSfht 

withoat 

crevasse. 

Actnal 
height. 

38.8 

35.5 

31 

27. 5 

22.7 

14.4 

159.5 
125. 7 
105.5 

7:j.O 

50 
2 

38.8 

85.6 

3L4 

28.4 

24 

16.3 

Differ- 
enoe. 


.0 
.1 
.4 
.9 
1.3 
1.9 


Very  respectfully,  your  obedient  servant, 

Chas.  R.  Suter, 
Lieut,  Col,  of  Engineers  J 
Member  Mississippi  River  Commission, 
Gen.  C.  B.  Comstock, 

President  Mississippi  River  Commission. 


Appendix  2. 


REPOitT  OF   lieutenant-colonel  CHARLES  R.   SUTER,   CORPS  OF    ENGINEERS,    UPON 
THE   VELOCITY  OF   FLOOD  TRAVEL  ON  LOWER   MLSSISSIPPI   RIVER. 

St.  Louis,  Mo.,  Jvne  14,  1892, 
General:  I  beg  leave  to  submit  herewith,  for  the  inforniation  of  the  Coniinission, 
the  results  of  further  study  of  the  velocity  of  flood  travel  on  tlie  Ltiwev  Mississippi. 
This  subject  was  alluded  to  in  the  paper  submitted  by  me  under  date  of  August  3, 
1888  (published  as  Appendix  A  to  th«  Anmml  Report  of  Commission  tor  1891),  but 
for  lack  of  time  could  not  tlien  l)e  elaborated  as  fully  as  desirable.  Th«^  r(mcluKions 
there  stated  were  derived  from  a  comparison  of  hydrograi)liM,  and  of  discharges  sim- 
ultaneously measured  at  difiV»rent  points  along  the  river.     The  determinations  of 

*  Printed  in  Annual  Report,  Chief  of  Engineers,  1891,  page  3444. 

Digitized  by  VjI^OQIC 


2906   HEPORT  OF  THE  CHIKF  OF  ENGINEERS,  U.  8.  ARMY. 

velocity  of  travel  were  only  approximate,  but  such  corrections  as  are  now  made  are 
not  sufficient  to  materially  atft^ct  the  other  conclusions  embodied  in  the  provions 
paper.  In  that  paper  the  ^auj^  relatii>ns  were  constructed  by  usin^  the  approximate 
time  intt^rvals  determined  as  stated  ab(»ve;  in  the  present  case  the  intervals  are  de- 
termined from  a  careful  study  of  the  K*^ij?e  relations  themselves.  The  metliod  used, 
exceedingly  iu<;euious  and  interesting,  was  devised  by  my  assistant,  Mr.  Se<idon,  ana 
is  fully  described  in  his  report  to  me,  a  copy  of  which  is  appended,  ami  to  which 
reference  is  made  for  all  details.  Brietly  stated  the  raetho<l  uswl  depends  upon  the 
fact  that  wlicre  no  tributary  increment  is  received,  the  readings  at  a  downstream 
gauge  which  correspond  to  tboscof  a  gaitge  u]mtr0nm  should  be  alike  for  both  rising 
and  falling  stages.  If  they  are  not,  the  interval  allowed  is  either  too  longer  t4iO 
short.  By  taking  trial  intervals  varying  by  one- tenth  of  a  day,  the  smallest  fraction 
that  can  be  reasonably  well  used  in  iuterjudnting  between  the  recorded  gauge  read- 
ings, and  by  studying  each  rise  and  fall  sf'parately,  the  interval  can  be  determined 
to  within  abont  ahalf  a  tenth  a  day,  or  about  an  hour  and  a  quarter,  and  this  is  prob- 
ably as  close  an  approximation  as  can  well  be  expected  with  gauge  readings  such  as 
arc  "now  taken.  The  sections  of  river  between  the  main  tributaries  are  taken  separ- 
ately, the  u|»pennost gauge  being  compared  Avith  each  of  the  lower  ones  in  succession. 
Thus  for  the  section  Cairo-Helena,  the  Cairo  gauge  is  compared  successively  with 
those  at  Belmont,  New  Madrid,  Cottonwood  Point,  Fulton,  Memphis,  Mhoons,  and 
Helena.  In  this  way  gradually  lengthening  intervals  are  obtained,  a  constant  check 
on  the  accuracy  of  the  method  is  furuished,  and  any  tributary  etfect  can  be  readily 
determined.  As  the  limit  of  error  in  the  dctermiiiation  of  the  interval  is  a  constant 
one,  its  percentage  of  the  total  will  of  course  vary,  and  the  long  intervals  are  there- 
fore more  accurately  determined  than  the  shorter  ones. 

In  passing  from  one  basin  to  another  it  is  necessjtry  to  choose  such  periods  as  are 
not  complicated  by  tributary  increment.  This  materially  reduces  the  range  of  the 
observat  ions,  and  the  interval  can  not  be  considered  so  well  determined  as  in  other 
cases ;  still,  it  is  not  thought  that  any  material  error  is  incurred.  The  rates  of  travel 
as  thus  determined  an*,  civen  in  Mr.  Seddon's  paper  in  tabular  form  and  are  also  ex- 
hibited graphically.  The  rate  from  Cairo  to  Red  River  Landing  is  82  miles  per  day, 
instead  of  75,  as  previously  assumed,  and  at  intermediate  points  the  rate  vanes  both 
ways  from  this  mean.  Below  Red  River  the  rate  increases  enormously  and  progress- 
ively as  we  descend  the  river.  But  for  each  reach  between  gauges  the  rate  is  con- 
stant from  the  lowest  stages  to  the  highest  at  which  the  river  may  fairly  be  consid-  ■ 
ered  to  have  ad^jnated  its  channel ;  that  is,  for  all  stages  short  of  overflow.  This  con- 
stancy of  rate,  irrespective  of  stage,  and  of  the  variations  in  the  measured  velocity, 
is  very  puzzling.  Attempts  to  ascertain  the  mean  velocity  at  different  stages  over 
long  stretches  of  river  have  been  made,  and  the  details  will  be  fonnd  in  Mr.  Seddon's 
paper.  The  results,  however,  still  show  considerable  variation  with  stage,  although 
these  variations  are  less  than  in  the  case  of  individual  sections.  The  conclusion, 
therefore,  seems  unavoidable  that  some  form  of  transmission  similar  to  wave  move- 
ment is  involved.  In  the  deep  river  below  Red  River  Landing  nothing  else  will  ex- 
plain the  very  high  rate  which  is  noted,  and  above  that  point  it  seems  possible  that 
the  deep  pools  may  exert  a  controlling  influence  in  the  same  direction,  especially  at 
low  stages  when  their  influence  would  be  most  preponderant.  At  the  higher  stages, 
when  their  influence  would  naturally  be  less,  the  rate  does  not  vary  greatly  from  the 
mean  velocity  between  Cairo  and  Red  River  Landing.  In  further  support  of  this 
view,  an  examination  of  the  tabulation  of  local  rates  (Tabulation  I)  will  show  that 
the  highest  velocities  occur  on  those  portions  of  the  river  where  deep  pools  prepond- 
erate^ and  the  lowest  velocities  where  the  mean  depths  are  a  minimum.  Premising 
that  in  snch  an  examination  the  absolute  depth  on  the  barSi  between  the  pools  need 
not  be  considered,  but  only  the  relative  length  and  depth  of  pools  and  bars  through- 
out the  reach  considered,  attention  is  especially  called  to  the  reaches  Cairo-Belmont, 
Cottonwood  Point-Fulton,  Arkansas  City-(Treenville,  and  St.  Joseph-Natchez,  as  ex- 
amples of  high  velocities  combined  with  a  marked  preponderance  of  deep  pools,  and 
to  the  reaches  of  Memphis-Mhoons  and  Mhoons-Helena  as  examples  of  the  converse. 
An  apparent  exception  to  this  rule  is  found  in  the  reach  Vicksburg-St.  Joseph,  which 
can  (mly  be  explained  by  the  relative  shortness  and  imperfection  of  the  St.  Joseph 
record,  which  renders  the  determination  of  the  local  rate  at  this  point  somewiiat  un- 
certain. 

All  this  evidence  seems  to  indicate  that  an  increase  in  mean  depth  will  increase 
th«  rate  of  flood  travel,  and  as  a  rapid  and  unimpeded  discharge  of  flood  waters  is 
the  surcHt  gu.irantee  against  excessive  flood  heights,  the  bearing  of  these  investiga- 
tions is  thought  t(»  be  of  sufficient  importance  to  justify  their  publication. 
Very  respe<*tfully,  your  obedient  servant, 

CuAS.  R.  Sitter, 
Lieut  Col.  of  Enffincers, 
Member  MisHssippi  River  L'ommitiaion, 

Gen.  C.  B.  Comstock,  • 

President  Mississippi  River  Commission, 
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BKPOMT  OF    MR.    JAMK8  A.    SKDDON^    ASSISTANT    ENGINEER,   ON   THE    MOVEMENT    OP 
FLOODS  IN  THE  LOWER  MISSISSIPPI  RIVER. 

Colonel  :  I  have  the  honor  to  make  the  following  report  on  the  movement  of  floods 
in  the  lower  Mississippi. 

Up  to  the  bank  full  stagf*,  or  where  not  complicated  by  overflow  and  retnm  flow, 
and  at  times  when  the  increments  from  tributaries  are  immaterial,  it  is  apparent 
that  a  flood  wave  as  civen  by  lower  gauge  readings  is  dependent  alone  on  its  upper 
gauge  readings  and  the  law  of  its  movement  down  tlie  river. 

It  is  this  law  that  is  sought,  and  primarily  we  wohld  see  that  it  might  be  very 
complicated,  involving  changes  of  shape,  dependent  on  tlie  rates  of  rise  and  fall,  on 
diftVrent  rates  of  movement  at  the  different  stages,  and  on  the  existence  of  reservoir 
capacity  in  the  river;  also  the  rate  of  movement  nii^lit  vary,  irom  time  to  tijiie,  and 
might  have  different  values  for  floods  of  dillereut  heights. 

The  great  eftect  of  these  possible  complications. is  fouud  by  platting  the  gaage 
relations  with  constant  trial  time  int-ervals  for  successively  lengtheniug  reaches.  If 
the  relation  gives  the  rise  and  fall  coiucidiug,  or  following  the  same  line,  when 
platted  with  a  determined  constant  interval,  it  shows  that  the  above  complications 
are  then  not  perceptible  in  that  reach;  and  by  extending  to  longer  and  longer  reaches 
we  get  a  measure  of  the  degree  of  accuracy  with  which  we  may  say  that  flood  move- 
ment is  free  from  them.  At  the  same  time,  by  extending  the  reach  we  identify  the 
beginning  and  growth  of  the  effects  of  tributary  increment,  which  frees  the  irregu- 
larity below  from  suggesting  a  reasonable  Huspieion  of  change  in  the  law  of  flood 
movement. 

These  concluBions  rest  on  the  following  reasoning :  Up  to  the  crest  on  both  the 
rising  and  falling  stages  each  point  in  the  flood  wave  at  the  upper  gauge  must  have 
its  period,  after  which  the  same  value  of  discharge,  and  hence  the  true  ecjuivalent  of 
its  gauge  height  would  be  found  at  the  lower  gauge :  now,  if  in  platting  a  trial  gauge 
relation  our  assumed  time  interval  were  less  than  the  true  periods,  or  too  short,  then 
on  the  rising  sta^e  the  lower  gauge  values  taken,  would  not  have  had  time  to  rise 
to  their  true  equivalent  value,  and  would  be  too  small  in  proportion  to  the  rapidity 
of  the  rise.  In  the  same  way  on  the  falling  stage  the  lower  gauge  values  would 
not  have  fallen  enough  and  would  be  too  large  in  proportion  to  the  rapidity  of  the 
fall.  The  trial  relation  would  therefore  plat  as  in  Fig.  1,  where  the  rising  and  fall- 
ing fltages  are  indicated  by  the  directions  of  the  arrows. 


1^1. 

Interval  too  shorts 


JnUrvaltoolanff, 


Interval,  correct 


Lower  Gauge. 


Lower  Gauffe, 


h 


Lower  Oauffe. 


By  the  same  reasoning  we  see  that  if  the  trial  interval  had  been  taken  too  long 
the  lower  gauge  values  would  have  been  too  large  on  tlie  rising  and  too  stnall  on  tlie 
falling  stages,  giving  a  trial  relation  like  Fig.  2;  and  if  between  the  trial  int<^rvals 
of  Figs.  1  and  2  we  And  an  interval  that  causes  the  relation  to  plat  as  in  Fig.  3,  the 
rising  and  falling  stages  coinciding  throughout,  we  must  conclude  that  the  flood 
wave  passed  down  as  a  whole  in  this  constant  time  interval,  with  no  perceptible 
change  of  sha])e. 

It  limy  be  noted  here  that  the  position,  inclination,  and  straightness  of  this  line 
in  Fig.  3  in  no  way  affect  the  above  conclusion,  nor  will  these  questions  be  con- 
siderwl  in  this  report,  as  they  form  the  basis  for  the  independent  studies  of  the  re- 
lations of  discharge  curves  along  the  river,  and  changes  in  channel  cfliciency. 

Now  the  degree  of  accuracy  with  which  this  time  interval  may  be  determined  de- 
pends on  the  rate  of  rise  aiuf  fall,  and  on  the  accidental  errors  of  the  gauge  read- 
ings; and  while  the  short  distance  gauge  relation  in  itself  might  show  that  tliere 
was  no  phasing  of  the  wave,  or  change  ot  its  interval,  perceptible  in  the  short  reach, 
yet  it  wouM  not  Ibllow  that  the^e  effects,  growing  with  the  distance  might  not  be 
material  in  the  longer  rea(;li.  But  when  we  extend  the  reach  by  keeping  tlie  same 
upper  gauge  and  taking  a  lower  gauge  farther  down  the  river,  and  fln<ling  the  new 
interval  as  before,  see  the  coincidence  of  the  rising  and  falling  stages  recurring 
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with  an  equal  precision ;  we  have  at  once  a  moasiiro  of  our  acridental  erron,  and 
the  answering  argument  that  diverii^enco  iloes  not  incroase  with  distance. 

By  further  extending  the  reach  and  still  finding  the  ll(fO<l  reproiluced  in  ratio  on 
the  lower  gauge  with  tlu^  same  i>reci.sioii.  we  are,  with  a  high  ilegree  of  confidence 
led  to  accept  as  a  fact,  tliat  the  law  of  Hood  movement  is  practically  an  unphasing 
movement  of  the  wave  as  a  whole  at  constant  rates  from  point  to  point  down  the 
river. 

The  permanence  of  the  int-erval  and  it^  constancy  for  floo<l8  of  diflfcreut  heights, 
is  of  course  detennined  by  extending  the  inveHtiga*ti4>u  to  other  Hoods. 

Plates  1  to  V  present  this  study  of  the  gauge  relations. 

Plate  I  gives  the  relations  in  Ihe  reach  from  Cairo  to  Helena.  In  this  Cairo  is  uniformly 
taken  as  the  upper  gauge,  and  the  reachiw  for  which  the  gauge  relations  art*  platted 
are,  successively,  Cairo  to  Belmont,  Cairo  to  New  MatLriit,  aud  so  on  to  finally  the 
reach  Cairo  to  Helena;  as  in  all  fonner  gauge  relations  the  dates  unifonnly  refer  to 
the  actual  time  of  the  upper  gauge  readings. 

Grouj)  1  shows  a  small  flood  platted  with  trial  intervals  varying  by  one-tenth  of  a 
day,  and  from  this  the  true  interval  is  easily  selected  to  the  nean»st  t-enth.  This  only 
leaves  a  limiting  error  in  the  interval  of,  say,  0.05  of  a  day,  or  scmiething  over  one 
hour,  and  it  is  useless  to  attempt  to  rearh  a  greater  accuracy  than  this  with  the  data, 
on  account  of  accidental  errors  and  jirobable  irregularity  in  the  aetual  time  of  read- 
ing the  gauges.  The  bending  away  on  November  13,  14,  and  15  in  the  direction  of 
too  large  gauge  readings  from  Fulton  down  is  an  effect  of  tributary  increment  and 
coincidence  with  the  commencement  of  a  rise  in  the  St.  Francis  River. 

Group  2  gives  the  relations  for  a  higher  flood.  The  Cairo  flood  is  shown  exactly 
r(»produced  down  to  Memphis;  Helena  shows  a  small  tributary  increment  on  the  fall- 
ing stage  (at  the  maximum  about  20,000  cubic  feet  per  second).  The  case  of  Mhoona 
deserves  a  special  notice ;  on  January  1  (January  4  at  Mhoons)  the  gauge  reader 
commenced  taking  the  readings  on  a  temporary  gauge  and  continued  so  to  May  23, 
when  he  was  found  to  be  about  2.2  feet  too  low.  From  the  gauge  relation  it  is  evi- 
dent that  a  little  over  2  feet  of  this  error  was  made  in  the  first  three  days,  and  the 
readings  might  be  very  safely  so  corrected.  But  if  this  error  had  been  distributed 
over  the  whole  time,  as  is  often  done,  it  would  have  given  a  perfectly  incomprehen- 
sible condition  of  the  river  at  Mhoons  for  about  five  months. 

This  instance  serves  not  only  to  point  out  the  necessity  of  correcting  gauge  errors 
by  the  gauge  relations,  if  any  corrections  are  to  be  made^  but  also  the  care  that  must 
be  taken  in  the  study  of  data  already  collected  in  order  not  to  be  led  into  false  con- 
clusions from  similar  cases. 

Group  3  gives  the  relations  for  a  very  low  rise,  and  group  4  for  the  very  sharp  rise 
in  the  fall  of  1890.  In  this  last  the  gauge  reading  19.9  Cairo  gauge,  on  the  falling 
stjvge,  is  clearly  1  foot  in  error  in  its  Cairo  reading,  aud  has  been  so  corrected  and 
shown  as  a  dotted  line. 

Plate  II  gives  other  groups  of  gauge  relations  from  Cairo  to  Helena. 

Plate  III  gives  gauge  relations  from  Helena  to  Vicksburg.  In  this  reach  we  have 
the  tributary  increments  from  the  Arkansas,  White,  and  Yazoo  rivers,  which  pre- 
vent a  satislactory  study  of  the  intervals  through  it  as  a  whole. 

Group  1  shows  a  study  of  the  mouth  of  White  River-Arkansas  City  interval,  with 
various  trial  times;  group  2,  a  study  of  the  intervals  with  trial  times  from  Arkansas 
City  to  Vicksburg;  group  3  another  flood  from  Arkansas  Citv  to  Vicksburg;  and 
group  4  a  study  of  the  intervals  from  Helena  to  mouth  of  Wliite  River.  In  this 
reach,  from  Helena  to  mouth  of  White  River,  it  is  very  difficult  to  find  periods  in 
which  the  movement  of  floods  can  be  closely  studied  on  account  of  the  large  tribu- 
tary effects. 

Plates  IV  and  v  give  the  study  for  the  reaches  Vicksburg  to  Red  River  Landing 
and  Red  River  Landing  to  Carroll  ton,  respectively,  and  witn  what  has  preceded  they 
need  no  general  explanation. 

In  the  Vicks burg-Red  River  Landing  reach  the  special  tendency  to  change  of 
plane  at  Red  River  Landing,  considered  in  former  reports,  complicates  the  study  of 
the  interval.  An  instance  of  this  change  of  plane  is  shown  in  group  5,  at  Red 
River  Lauding,  between  the  rising  stage  of  early  in  November  and  that  of  the  latter 
jiart  of  December. 

In  the  Red  River  Landing-CarroUton  reach  the  smallness  of  the  range  at  College 
Point  and  Carrolltim  make  the  determination  of  the  interval  less  accurate.  Also 
there  are  upstream  effects  where  the  interval  is  reversed,  as  in  the  latter  part  of  the 
falling  stage,  September-October,  181K)  flood,  as  well  as  small  apparently  erratic 
changes  of  plane,  as  that  separating  the  falling  and  rising  stages  in  the  flood  of 
Nove!nber-D#ceml»er,  1890,  all  of  which  add  to  the  diflicnlties  of  determining  the 
interval. 

But  notwithstanding  these  difficulties,  the  marked  acceleration  to  the  movement 
of  the  flood  as  it  passes  doAvn  the  reach  is  well  shown ;  and  there  is  little  doubt  but 
that  the  old  interval  used,  of  one  day  from  Red  River  Landing  to  Carrollton,  if 
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anything;  otit,  was  too  long,  though  correct  to  the  nearest  quarter  of  a   day,  whioh 
was  as  clofie  a  detemiination  ofthe  interval  as  was  then  atteni]>ted. 

Inspootion  of  these  plates  can  leave  no  doubt  that  flood  movement  in  the  lower 
Mississippi  River  up  to  the  bank  full  stage  follows  this  very  simple  law.  Every 
point  in  any  flood  wave  moves  down  at  the  sjimo  rate,  being  found  with  its  same 
value  of  discharge  at  all  gauges  below  after  given  constant  intervals  of  time;  ex- 
cepting, of  course,  that  these  values  of  discharge  mjiy  )>e  increased  from  point  to 
point  by  tril)ntary  increments.  Or  to  state  this  briefly,  we  may  say,  that  flood 
wave*  in  the  main  river  are  in  a  permanent  phase. 

It  should  be  stated,  however,  that  there  are  some  instances  which  make  it  still  a 
question  whether  the  extreme  front  of  a  rise,  as  well  as  a  small  hollow  in  a  double 
rise,  are  always  in  a  permanent  phase;  an  instance  of  the  double  rise  is  seen  on 
Plate  II,  Group  1,  early  in  November,  1888.  These  are  points  where  we  know  that 
changes  of  plane  generally  occur,  and  here  also  interpolations  between  daily  gauge 
readings  are  especially  subject  to  error,  which  with  tributary  increments  may  serve 
to  account  for  the  conditions  sometimes  found.  But  for  the  present  these  must  be 
made  possible  exceptions  to  the  former  general  law. 

In  stating  the  above  as  a  law  of  flood  movement  it  may  be  well  to  call  attention 
to  the  fact  that  while  the  true  interval  is  determined  to  a  certain  degree  of  precision, 
and  is,  therefore,  subject  to  a  probable  error,  the  determination  of  this  as  the  law  of 
movement  stands  on  another  footing.  Variations  from  it  are  altogether  impercepti- 
ble, and  this,  though  we  may  test  it  at  times  through  seven  gauges  from  Cairo  to 
Helena,  covering  306.5  miles  of  river,  we  must,  therefore,  accept  it  as  a  positive  law 
until  some  dear  evidence  of  divergence  from  it  is  found. 

The  principal  influences  that  at  first  would  cause  us  not  to  suspect  so  simple  a  law 
of  flood  movement  have  been  already  mentioned.  It  is  well,  however,  to  consider 
them  in  more  detail,  with  the  eflfects  they  would  have  on  the  gauge  relations  if  oper- 
ative. • 

First,  the  existence  of  reservoir  capacity  in  the  channel.  This  has  never  been 
considered  more  than  a  possibility  below  the  bank  full  stage,  though  very  apparent 
above  it.  Its  effect  would  be  to  decrease  volume  and  stage  on  the  rising  river  and 
increase  them  on  the  falling,  each  in  proportion  to  the  rapidity  of  the  change  of 
stage  and  the  distance  between  gauges.  The  interval  for  a  slow  rise  or  fall  would 
thus  appear  too  short  for  a  fast  rise  or  fall,  and  this  discrepancy  would  increase  with 
distance. 

Second,  the  plus  or  minus  changes  of  normal  slope  caused  by  the  rapidly  rising  or 
falling  river,  causing  the  velocities  and  movement  of  the  front  of  the  wave  to  be  ac- 
celerated and  of  the  rear  to  be  retarded.  This  change  is  by  no  means  insignificant 
in  amount.  There  are  times  when  the  slope  between  gauges  may  have  a  difference 
of  some  15  per  cent  from  this  cause,  or  by  the  slope  formula  a  difference  in  the  veloc- 
ities of  about  8  per  cent.  Also  the  differenc-es  in  observed  mean  velocities  between  the 
rising  and  falling  stages  is  a  well-known  feature  of  discharge  observations. 

Such  an  influenc*,  it  would  be  thought,  should  perceptibly  lengthen  and  change 
the  shapiB  of  the  wave,  while  ca;using  both  the  rapidly  rising  and  tne  rax)idly  falling 
portions  to  diverge  toward  larger  lower-gauge  values  than  the  normal ;  the  rising 
stage,  because  the  travel  is  faster  than  the  assumed  interval,  and  hence  the  equiva- 
lent taken  is  greater;  the  falling,  because  the  travel  is  slower  and  the  equivalent 
taken  has  not  fallen  sufficiently ;  or  all  rapid  changes  of  stage  would  indicate  an  ex- 
cess of  lower-gauge  equivalent  when  compared  with  slower  or  stationary  pe^ods, 
which  excess  would  increase  with  the  distance  between  gauges. 

But  the  cause  which  more  than  all  others  would  at  first  lead  us  not  to  expect  so 
simple  a  law  of  flood  movement  is  the  fact  that  the  mean  velocity  of  the  river  in- 
creases as  the  river  rises.  This  is  a  well-known  feature  of  all  discharge  stations.  An 
instance  of  it  is  shown  on  Plate  VI,  where  the  mean  velocities  of  the  Fulton  observa- 
tions in  1880  are  plotted  to  their  respective  gauge  readings.  This,  however,  only 
gives  the  range  of  mean  velocity  in  a  selected  section,  and  it  is  apparent  that  in  som^ 
of  the  wide  sections  the  range  must  be  much  smaller  and  may  in  some  instances  even 
b©  negative.    To  value  the  range  of  these  aggregate  mean  velocities  it  is  necessary 

V 
to  determine  the  mean  velocity  of  a  long  reach  at  different  stages,  or^.    This  for  a 

stationary  river  is  simply  discharge  divided  by  mean  water  area  of  the  reach ;  or 

y  __  Q_I^  {  where  Q  equals  the  discharge,  L  the  length, 
R       Vol.  (     and  Vol.  the  water  volume  of  the  reach. 

The  1879  survey  of  the  Plum  Point  Reach  offers  a  good  opportunity  for  determin- 
ing this  range  in  the  value  of  p^.  This  reach  has  a  length  of  38.7  miles,  commencing 
from  about  6.6  miles  above  Ashport  and  extending  down  to  about  2.7  miles  below 
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Randolph.  In  this  stirvey  two  periods  of  ahout  a  statioiiaty  river  were  selected,  the 
first,  March  28-31)  1879,  with  a  stage  of  25.4  ou  the  Fiilton  gauge;  the  secoud,  Juiid 
15-22,  1879,  with  a  Ktage  of  12.2.  In  or  close  to  each  of  the«e  periods  the  sections  had 
-lieeu  sounded,  and  the  series  of  discharge  observations  taken  above  at  Colouibus  and 
below  at  Memphis  showed  that  the  discharge  during  these  periods  was  uniform 
along  the  whole  reach  and  gave  accurately  its  value  for  each  period* 

From  these  data  the  mean  velocity  of  the  reach  of  the  two  stages  was  detoliniued, 
and  their  values  ate  shown  plotted  to  theit  Fulton  gauge  heights  on  Plate  vi.  The 
straight  line  through  these  poiuts  is  takeu  as  giving  the  total  range  in  the  mean 
velocity  of  the  Plum  Point  ReSlch,  since  on  the  Lowel*  Mississippi,  m  general,  the 
variation  of  mean  velocity  with  gauge  height  has  been  found  to  be  satisfactorily  ex* 
pressed  by  a  straight  line. 

The  high  and  low  water  areas  for  each  section  in  this  Plum  Pobit  Reach,  with  their 
corresponding  mean  velocities  are  also  shown  on  Plate  Vi  as  longitudinal  variations^. 

The  range  in  mean  velocity  of  the  reach  is  seen  to  be  much  less  than  that  of  tho 
Fulton  section,  as  W(is  expected;  but  it  still  has  a  considerable  range  from  about 
8.1  feet  per  second  at  low  water  to  about  5.1  at  the  bank-full  stage,  and  from  the 
nature  of  the  reach  it  is  probable  that  this  is  about  as  small  a  range  as  would  be 
found  in  any  long  reach  on  the  Lower  Mississippi. 

With  such  a  range  it  is  perfectly  apparent  that,  if  each  point  of  the  flood  was  mov- 
ing down  with  the  mean  velocity  of  its  stage,  any  such  relation  between  gauge  read- 
ings as  is  found  would  be  impossible ;  small  floods  at  low  water  womd  have  an 
intei'val  nearly  twice  as  long  as  at  high  water,  and,  omitting  the  changes  of  shape, 
which  would  be  large,  tho  best  trial  illte^^'al  that  could  be  obtained  for  floods  of  any 
considerable  range  would  be  one  showing  an  interval  too  short  at  the  low  stages  and 
too  long  at  the  high  stages. 

We  are  brought  therefore  to  the  fact  that  these  floods,  at  least  from  Cairo  down, 
have  a  travel  that,  whether  made  up  of  complex  properties  or  no,  actually  corre- 
sponds to  a  plane- wave  movement. 

Whether  this  is  a  true  wave  movement,  that  is,  does  pi-essure  acting  through  the 
mass  cause  a  travel  by  transmission ;  or  whether  the  phenomena  may  be  accomplished 
by  simple  flow  or  translation  alone,  requires  further  consideration.  To  define  these 
questions  more  specifically  we  may  say  that^  in  translation  all  pressures  acting 
through  the  mass  are  considered  as  expended  simply  in  the  acceleration  of  velocities 
of  flow,  or  in  a  normal  slope  eftect;  while  in  transmission  we  consider  that  an-  cle- 
ment or  the  pressure  may  cause  a  vertical  motion  which  changes  the  form  of  the  free 
surface,  as  in  the  movement  of  a  plane  wave. 
^  It  may  be  stated  at  the  outset  that  from  Baton  Rouge  down  the  travel  is  unques- 
tionably one  of  transmission,  for  not  only  does  it  clearly  exceed  the  known  bounds 
of  possible  translation,  but  it  lies  very  fairly  within  the  range  of  tide  movement*  up 
an  estuary,  which  are  known  to  be  cases  of  transmission,  (bee  Coast  Survey  Report 
for  1881,  page  469,  for  movement  of  tides  up  the  Delaware  River.) 

Also  above  Baton  Rouge,  as  at  low  water  the  pools  present  ^piuch  the  same  fea- 
tures that  hold  below,  we  might  naturally  infer  that  tne  travel  across  them  at  the 
lower  stages  is  also  a  txansmissiou^  but  before  forming  an  opinion  on  this  subject 
it  will  be  necessary  to  consider  briefly  the  limits  of  translation  or  the  relation  of 
the  travel  of  discharge  to  the  velocities  of  flow  where  no  pressure  or  transmission  is 
acting. 

Before  a  definite  relation  of  the  travel  of  discharge  with  velocities  of  flow  can  be 
relied  it  is  necessary  to  make  a  definite  assumption  in  regard  to  the  conditions  of 
flow;  and  as  one  extreme  we  will  first  assume  that  the  individual  masses  of  water 
retain  permanently  their  same  relative  velocities  in  the  cross  sections;  that  is,  the 
mass  that  has  maximum  velocity  in  one  section  when  it  reaches  any  section  below 
still  ha«  the  maximum  velocity  of  that  section,  and  so  on  through  all  the  range  of 
velocities  to  the  minimum.  •  i  ^ 

This  is  called  ^^  perfect  flow,'' and  it  is  seen  that  this  a  condition  in  which  the 
actual  particles  of  water,  forming  the  discharge  at  one  place,  are  separated  to  their 
greatest  possible  extent  in  their  movement  down  the  river,  and  it  may  be  shown 
that  in  this  movement  down  the  discharge  of  a  changing  stage  is  constantly  tending 
towards  a  movement  with  the  mean  of  the  maximum  velocities  of  the  river! 

As  the  opposite  of  this  condition  of  flow  w^e  have  tho  condition  of  "perfect  circu- 
lation," or  where  the  individual  masses  of  water  pass  in  turn  through  all  the  veloci- 
ties of  the  river  in  such  a  way  that,  in  the  aggregate,  they  are  only  temporarily 
separated  during  the  period  of  a  cycle. 

In  this  as  the  actual  particles  forming  a  discharge  in  one  place  are,  as  a  whole, 
held  together  in  their  motion  down  the  river,  it  is  apparent  that  the  travel  of  dis- 
charge is  with  the  combined  mean  velocities ;  or  with  ^  the  mean  velocity  of  the 

reach. 

Between  these  two  extremes  must  be  found  all  actual  conditions  of  flow  in  the 
river,  and  the  travel  of  discharge  consequently  may  vary  from  mean  towards  maxi- 
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mum  velocity  as  we  pass  from  "perfect  circulation"  to  the  condition  of  perfect  flow.  ^ 
It  should  be  remembered,  however,  that  from  all  observation,  as  well  as  from  the- 
oretical conceptions,  we  know  that  perfect  flow  of  water  is  physically  impossible, 
except,  perhaps,  for  very  slow  motions  in  smooth  pipes.  On  the  other  hnnd,  besides 
the  knowledge  that  circulation  is  a  prominent  feature  of  river  flow,  we  have  iu  the 
study  of  sediment  between  St.  Charles  on  the  Missouri,  and  Columbus,  Ky.,  on  the 
Liower  Mississippi,  the  suggestion  that  it  is  at  least  close  to  perfect  circulation.  (See 
Report  Chief  of  Engineers,  1887,  page  3092,  which  is  found  the  only  data  col- 
lected that  bears  directly  on  this  question.)  So  that  from  the  above  we  may  only 
conclude  that  x>oRsibly  the  travel  of  dlschai'ge  may  have  some  variation  from  mean 
toward  maximum  vefocity. 

If  this  were  accepted  and  further  assumption  made  that  circulation  was  far  from 
complete  at  the  low  stages  and  approached  completion  at  the  higher  stages  in  such 
a  way  as  to  give  the  uniform  rate  of  travel  found,  the  actual  movement  of  floods 
Dirould  then  be  explained  without  the  assumption  of  a  partial  transmission. 

On  the  other  hand  we  have  the  unquestionable  fact  that  transmission  acts  below 
Baton  Rouge  and  the  strong  inference  that  it  would  act  in  the  same  way  a<Toss  the 
pools  at  low  water  to  accelerate  there  the  travel  of  discharge,  which  might  also   • 
fairly  cause  the  uniform  rate  of  travel  found. 

Between  these  two  explanations  we  can  not  as  yet  say  whether  the  one  or  the 
other  or  both  combined  cause  the  simple  law  found  for  flood  movements,  but  it  is 
thought  the  weight  of  evidence  is  decidedly  in  favor  of  the  latter^  or  that  there  is  in 
part  a  transmission  or  true  wave  movement  acting  in  the  travel  of  these  flooils  from 
Cairo  down,  which  becomes  altogether  the  controlling  element  below  Baton  Rouge, 
and  this  notwithstanding  the  fact  that  they  are  often  so  long  that  the  lower  end  of 
the  front  phase  is  in  the  gulf  while  the  orest  is  still  falling  as  rain  in  the  basins  of 
the  upper  tributaries. 

Tabulation  I  gives  the  intervals  and  rates  of  travel  of  floods  as  determined  by  this 
stndy.  The  "  nill  reaches  "  show  the  limiting  distances  through  which  floods  were 
progressively  studied  on  account  of  the  interference  of  tributary  increments. 

In  using  the  printed  gauge  records  it  may  be  noted  that  the  difference  in  time  be- 
tween the  Beuyaurd  gauge  readings  at  8  a.  m.  and  the  Commission  gauge  readings, 
with  a  mean  time  ox  12  m.,  must  be  allowed  for  the  intervals  prior  to  February  1. 
1887.     - 

Tabulation  I. 


Fnll  reach  . . . 

Do 

Do 

Do j 

Do j 

f 

I 

Do 4 


Gwjges. 


Cairo 

Bebnont  (Cohimbiis) 

New  Madrid 

Cottonwood  Point . . . 

Fulton 

Memphis 

Mhooua 

Helena 

Mouth  WhitQ  River. 

Arkansas  City 

Greenville 

Lake  Providence .... 

Vickahurg 

St.  'Toseph 

Katchez 

Red  River  Landing . 

Bavou  Sara 

Baton  Rouf;e 

Pla<]  neinine . 

CoUcKc  Point 

Carrollton , 


Dis- 
tance 
from 


Inter- 
val 


Dis- 

tance 

he- 


Miles. 

0.0 

21.3 

70.8 

12}.  3 

175.4 

230. 0 

275.9 

306. 5 

303. 2 

438. 3 
478.5 
542.3 
599.3 
648.3 
700.3 
765.3 
799.6 
8:53.  3 
853. 5 
903.0 
957.0 


Days. 
0.0 
0.1 
0.6 
1.3 
L7 
2.3 
3.0 
8.5 
4.6 
5.1 
5.4 
6.3 
7.1 
7.9 
8.4 
9.3 
9:6 
9.9 
10.0 
10.1 
10.2 


MOet. 


2U3 
49.5 
H2. 5 
52. 1 
54.6 
45.9 
30.6 
86.7 
45.1 
40.2 
63.8 
57.0 
49.0 
62.0 
65.0 
34.2 
33. 8 
20.2 
49.5 
54.0 


Inter-    Travel  of 
val  be-  '     tioodn 
tween    between 
<;auge8.    gauges. 


Days. 


0.1 
0.5 
0.7 
0.4 
0.6 
0.7 
0.5 
LI 
0.5 
0.3 
0.9 
0.8 
0.8 
0.5 
0.9 
0.3 
0.3 
0.1 
0.1 
0.1 


MilM 
per  day. 


213.0 

09.0 

75.0 

130.2 

OLD 

65.6 

61.2 

78.8 

90.2 

134.0 

70.9 

7L3 

61.3 

104.0 

72.2 

114.0 

112.7 

202.0 

495.0 

540.0 


It  is  seen  by  the  last  column  in  the  tabulation,  or  travel  in  miles  per  day,  that  be- 
sides the  marked  increase  in  the  rate  of  travel  below  Red  River  Landing,  before 
noted,  there  is  also  a  decided  irregularity  in  the  different  parts  of  the  river.  It 
must  be  remembered  that  this  irregularity  above  Red  River  Landing  may  have  been 
materially  exaggerated  in  the  short  distances  between  gauges  by  the  liniits  of  accu- 
racy to  which  the  interval  was  determined  and  by  possible  dillerences  in  the  actual 
time  of  reading  the  gauges.    But  allowing  for  this,  there  still  remains  no  doubt  that 
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thore  are  distinct  differeucefl  iu  the  rates  of  travel  through  diifcreiit  reaches  down  to 
Red  River  Landing.  These  difiercncca  in  the  travel  have  as  yet  not  been  connected 
with  any  physical  cause,  and  beyond  the  supposition  that  they  depend  in  some  way 
on  the  relative  lengths  of  pools  and  bars,  possibly  combined  with  slope  and  mean 
depth;  there  is  no  explanation  for  them. 

The  curve  of  interval  to  distance  from  Cairo  is  shown  plotted  on-  PI.  vil,  aiid 
jirescnts  more  clearly  to  the  eye  these  irregularities  of  travel.  On  this  plate,  follow- 
mg  out  the  original  assumption  that  the  interval  was  determiHed  to  within  :J^0.05  of 
a  day,  dotted  lines  have  been  drawn  above  and  below  the  curve,  diverging  by  this 
amount  for  each  full  reach.  They  represent  on  this  assumption  the  extreme  possible 
error  of  the  total  interval  from  Cairo  down  to  any  point.  The  possible  error  of  in- 
terval between  intermediate  points  is  of  course  less,  and  can  easily  be  made  up  by 
this  allowance  of  -^0.05  of  a  day  for  each  full  reach,  or  any  part  of  a  full  reach;  for 
while  ^0.05  is  takeu  as  the  limiting  error,  say,  from  Cairo  to  Helena,  it  is  also  taken 
as  the  error  from  Cairo  to  New  Maui'id,  or  any  other  part  of  this  Cairo-Helena  reach, 
which  was  studied  as  a  whole. 

The  limiting  gauges  to  the  full*  peaches  are  marked  with  an  asterisk  on  PI.  vii: 
also  on  the  plate  the  curves  of  limiting  error  have  not  been  ext-euded  below  Rea 
River  Lauding  since,  as  before  considered,  the  determinations  of  the  intervals  there 
may  not  be  so  exa«t. 

In  the  annual  report  of  the  Mississippi  River  Commission  for  1890  there  is  a  tabu- 
lation giving  in  long  reaches  the  mean  water  area  from  Cairo  down  for  the  bank 
full  stage.    (See  Report  of  Chief  of  Engineers,  1890,  page  3129.) 

From  this,  by  taking  the  discharge  for  this  stage  as  1,000,000  cubic  feet  per  sec- 
ond, we  may  determine  approximately  the  mean  velocity  of  these  reaches,  or       for 

R 
the  bank  full  stage  from  Cairo  to  CarroUton.   This  is  given  in  Tabulation  II,  in  com- 
parison with  the  velocity  of  flood  travel  for  the  same  reaches,  dednced  from  the 
time  intervals. 

Tabulation  II. 


Koaches  )H«twoen  tht)  foUowin;;  gangpA. 


Cairo 

NewModrid 

(Plum  Point.) 

Fulton* 

HerophU 

Helena 

(ArkangRs  llivcr.) 

Arkansas  City* 

Greenville 

Lake  Providence 

Yioksburg 

INatchoz 

Bed  Kiver  Lauding 

Baton  Rouge 

CarroUton 


Length  <  Time  in- 

«f        tervals  of 

reaches.  '  roaches. 


0.0 
70.8 

104.6 
54.6 
76.5 

131.8 
40.2 
63.8 
57.0 

101.0 
65.0 
68.0 

123.7 


Days. 
0.0 
0.6 

1.1 
0.6 
L2 

1.6 
0.3 
0.0 
0.8 
L3 
0.0 
0.6 
0.3 


Travel  of  floods 
from  time  inter- 
vals. 


t  Mean  ve- 
I  locity  of 
I  the  bHnk- 
f till  stage. 


Miles  per 
day. 


118.0 

05.1 
01.0 
63.7 

82.3 
IU.0 
70.0 
71.2 
77.8 
72.2 
113.3 
412.3 


Fe4tper 
second.   \ 


Feet  per 
second. 


7.20 

5.80 
5.55 
3.88 

5.03 
8.17 
4.33 
4.84 
4.74 
4.40 
6.01 
25.15 


4.07 

4.74 
5.00 
5.10 

5.24 
5.08 
5.02 
5.13 
4.03 
4.72 
6.00 
5.43 


*  The  reaches  in  the  Coromiflsion's  report.  New  Madrid  to  Plum  Point  and  Helena  to  Arkansas  River, 
are  resnectively  taken  aa  New  Ma<lrid  to  Fulton  and  Helena  to  Arkansas  City  to  correspond  with  reaches 
for  which  the  intervals  have  been  determined. 

If  the  deduced  mean  velocities  of  the  reaches  are  to  he  relied  on,  there  seems  to  be 
no  definite  connection  between  this  and  the  flood  travel;  and  beyond  the  farther 
evidence  that  the  travel  of  floods  bolow  Baton  Rouge  is  altogether  out  of  the  range 
of  a  velocity  movement,  there  is  little  to  be  gained  from  this  comparison. 

It  should,  however,  be  stated  that  while  there  are  marked  differences  in  tlio 
reaches,  the  mean  values  down  to  Red  River  Landing  of  the  flood  travel  and  of  the 
mean  velocity  are  very  close  together;  the  mean  flood  travel  being  5.03  and  the  mean 
of  the  mean  velocities  at  the  bank-full  stage  being  4.96  per  second. 

It  is  thought  that  this  may  be  simply  a  coincidence,  or  it  may  point  to  a  general 
tendency  towards  flood  travel  above  Red  River  Landing  as  an  average  being  devel- 
oped, so  as  to  have  the  general  mean  velocity  of  the  bank-full  stage.  This  might 
either  mean  perfect  circulation  at  stages  whose  averages  for  the  whole  river  corre- 
spond to  the  mean  velocity  of  the  bank-full  stage,  or  might  as  well  mean  the  disap- 
pearance of  the  transmission  element  of  the  flood's  motion  at  these  stiges. 

But  whatever  uncertainty  there  may  bo  iu  the  theoretical  consideration  of  the 
oauBos  of  this  law  of  flood  movement,  I  think  we  may  safely  say  that  there  is  iu  hy- 
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draulics  no  law  which  more  accurately  expresses  so  broad  a  generalization  of  observed 
facts  and  whose  field  of  application  gives  so  great  a  promise  in  the  study  of  the  flow 
of  water  in  natural  channels.  « 

Very  respectfully,  your  obedient  servant, 

James  A.  Seddon. 

Aasiatant  Engineer, 
Lieut.  Col.  Chas.  R.  Suter, 
Corps  of  Engineers,   U.  S,  A, 


Appendix  3. 

report  of  captain  8.  w.  roessler,  corps  of  engineers,  upon  survey  of  non- 

connah  rocks. 

United  States  Engineer  Office, 

Memphis,  Tenn.,  May  24,  1892, 

Sir  :  I  have  the  honor  to  submit  herewith  the  map  of  a  survey  of  Nonconnah 
Rocks  made  pursuant  to  a  resolution  of  the  CommisHion  dated  November  18,  1890. 
The  survey  included  soundings  in  the  vicinity  of  -the  rock,  examination  by  a  sub- 
marine diver  and  the  obtaining  of  specimens  of  the  stone. 

The  rock  is  located  about  5  miles  below  the  city  of  Memjjhis,  opposite  and  above 
the  mouth  of  Nonconnah  Creek,  and  is  about  700  feet  out  from  the  Tennessee  shore 
and  2,000  feet  from  Presidents  Island  shore. 

A  previous  examination  of  the  rock  was  made  by  Capt,* Leach,  September  19  and 
20,  1889,  and  a  report  made  by  him  under  date  oj  December  13,  1889.  At  that  time 
the  main  channel  was  between  the  rock  and  Presidents  Island,  and  a  narrow  chan- 
nel, rarely  used,  existed  between  the  rock  and  the  Tennessee  shore.  Around  the 
rock  and  partly  covering  it  was  a  large  flat  gravel  bar,  sloping  upwards  toward 
the  rock  where  the  general  level  of  the  bottom  was  about  1  foot  below  the  water 
surface,  corresponding  to  zero  on  the  Memphis  gauge.  Since  that  survey  the  channel 
has  moved  from  Presidents  Island  to  the  Tennessee  shore  and  there  has  been  a  deep 
scour  in  the  gravel  bar  in  the  vicinity  of  the  rock,  on  all  sides  of  it,  and  in  the  chan- 
nel between  it  and  the  Tennessee  shore.  About  150  feet  east  of  the  rock  the  scour 
was  about  27fe(jt,  and  200  feet  farther  in  the  same  direction,  16  feet;  200  feet  above 
the  rock,  10  feet;  350  feet  west  of  the  rock  toward  Presidents  Island  shore,  4  feet, 
and  in  the  inmiediate  vicinity  of  the  rock,  the  scour  varied  17  to  27  feet.  The  rock 
itself  shows  the  elfect  of  erosion  in  the  interval,  the  height  at  the  last  survey  (2.80 
above  zero  stage)  being  3  feet -below  that  indicated  by  the  survey  of  1889. 

The  section  of  the  rock  by  a  horizontal  plane  8  feet  below  zero  stage  has  approxi- 
mately the  shape  of  ^n  ellipse  with  longer  and  shorter  diameters  respectively  190 
and  130  ffeet.  Above  this  section,  the  shape  of  the  rock,  as  well  as  can  be  inferred 
from  the  soiuMlings  taken,  is  something  like  an  oblique  frustum  of  a  cone  with  a 
steep  slant  on  its  east  side  and  a  flat  slope  on  the  opposite  side  toward  Presidents 
Island,  and  contains  approximately  3,000  cubic  yards. 

Since  tlie  change  in  the  position  of  the  channel  to  the  Tennessee  shore,  the  rock 
lias  become  a  more  serious  obstruction  to  navigation  than  it  had  been  theretofore, 
and  its  removal  made  more  argent. 

It  is  diflicult  to  estimate  the  cost  of  excavating  it.  The  material  is  a  soft,  ferrugin- 
ous sandstone  or  pudding  stone  easily  broken  up  and  pulverized  under  a  hammer, 
which  would  be  pulverized  to  a  large  extent  by  blasting  and  washed  away  by  the 
current.  A  large  part  of  the  highest  projection  at  the  eastern  end  of  the  ledge  can 
also  be  blasted  off  into  deep  water,  thus  reducing  materially  the  amount  that  would 
have  to  be  dredged  up  and  towed  away. 

In  the  absence  of  any  similar  work  as  basis  for  an  estimate,  I  place  the  cost  at  $2 
I)er  cubic  yard,  or  $6,000  for  excavating  the  rock  to  a  depth  of  8  feet  below  zero 
stage.  The  method  of  removal  proposed  is  to  do  the  work  at  low  water,  to  break 
the  rock  by  surface  blasting,  to  proportion  tlie  size  of  blasts  so  as  to  pulverize  the 
sock  as  much  as  possible  and  remove  by  dredging  the  coarser  material  which  the 
current  will  not  move. 

It  is  proper  to  add  that  the  difference  between  my  estimate  and  Capt.  Leach's 
of  the  quantity  of  rock  to  be  removed,  mine  being  less  than  one-half  of  his,  is  due 
to  the  fact  that  a  larger  part  of  the  rock  at  the  time  of  his  examination  was  covered 
by  the  gravel  bar,  a  portion  of  which,  since  scoured  away,  was  probably  included 
in  his  estimate  as  rock. 

Very  respectfully,  your  obedient  servant, 

S.   W.    ROESSLER, 

Captain  of  Engineers, 
Gen.  C.  B.  Comstock, 

PresitUnt  Mississippi  Hiver  Commission, 
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Appendix  4. 

report  of  captain  carl  p.  palfkky,  corps  of  engineers,  secrbtabt  bflssissifpi 

river  commission. 

Unitkd  States  Enoinebr  Ovfice, 

St.  LauU,  Mo.,  May  SI,  1892, 

General:  I  have  the  honor  to  present  the  following  report  of  operations  under 
my  charge  as  secretary  Mississippi  River  Commission  and  assistant  to  oonstrnction 
committee  from  July  1,  1891,  to  May  31,  1892. 

I'hese  works  are  carried  on  under  the  following  allotments  from  the  appropriations 
approved  September  19,  1890,  and  March  3,  1891,  made  by  the  Commission  and  ap> 
l>roved  by  the  honorable  the  Secretary  of  War: 

First.  *'  Mississippi  River  Commission,"  applicable  to  salaries  of  three  Commis- 
sioners, to  expenses  of  offices  of  president  and  necretary,  and  to  expenses  of  meetings 
and  inspections  of  Commission. 

Second.  '^  Surveys,  gauges,  and  observations,"  applicable  to  the  general  survey  of 
the  river,  to  collection  and  office  reduction  of  physical  data,  and  to  general  exam- 
inations and  computations  not  confined  to  any  one  district. 

Third.  "  General  service,"  applicable  to  supply  of  stone,  maintenance  of  plant, 
and  &:eueral  aid  to  works  in  the  district-s. 

The  small  balances  from  earlier  ap))ropriations  which  appear  in  the  financial  state- 
ment are  sot  off  by  outstanding  liabilities  for  telegrams,  which  can  not;,  under  exist- 
ing  orders,  be  adjusted. 

*  MISSISSIPPI  RIVKR  COMMISSION. 

The  Commission  has  held  three  sessions  during  the  period  reported,  at  New  York 
City,  July  15-17,  1891;  from  St.  Louis  to  New  Orleans,  November  5-18,  1891;  from 
St.  Louis  to  New  Orleans,  May  4-10,  1892. 

SUUVEYS,  OAUGKS,  AND  ORSKRVATIOXS. 

Secondary  irking ulaiion. — On  .July  1,  1891,  a  party,  in  the  field  since  April  25,  under 
Assistant  KngiuetT  Charles  W.  Stewart,  with  Assistant  Engine«Ts  F.  B.  Maltby,  A. 
T.  Morrow,  and  George  H.  French,  under  his  orders,  had  carried  their  work  4  nules 
above  Burlington,  Iowa,  having  then  covered  about  50  miles  of  river,  occupied  31 
stations,  marked  34  triangulation  points,  and  19  ston^  lines.  This  party  completed 
its  field  work  on  July  28,  at  P<»rt  Louisa,  Iowa,  covering  during  the  season  about  85 
miles  of  river.  Reconnoissance  had  been  made  for  more  triangulation,  but  the  prog- 
ress of  this  work  was  slower  than  had  been  anticipated,  owing  in  part  to  hazy 
weather,  and  in  part  to  the  great  number  of  stations  found  necessary  iii  the  nar- 
rower parts  of  the  valley.  Trom  Keokuk  to  Lomax,  a  distance  of  36  miles,  there 
were  25  triangles,  sides  averaging  2.3  miles;  from  Lomax  to  Port  Louisa,  a  distance 
of  49  miles,  there  were  13  triangles,  sides  averaging  7.3  miles;  24  stone  lines,  Nos. 
112  to  135,  inclusive,  have  been  marked  by  81  tile  and  pipe  monuments.  A  base 
line  nearly  3^  miles  long  was  measured  along  the  railroad  track  near  New  Boston, 
111.  J  observations  for  azimuth  made  at  '*  West  liase."  At  the  close  of  the  field  work, 
Assistant  Engineer  Stewart  returned  to  the  office  for  computation  and  reduction  of 
the  triangulation;  the  instructions  for  this  work  are  given  in  Annual  Report  for 
1891,  pages  3474-3476. 

The  chain  consists  of  49  triangles,  extending  from  base  line  measured  at  Keokuk 
in  1881  to  base  line  at  New  Boston;  its  length  along  its  axis  is  about  78  miles.  The 
greatest  error  in  closing  any  triangles  is  05''.03;  the  least,  00". 08;  the  mean  of  all 
02".33. 

The  base  line  was  measured  in  two  sections.  The  fii*st  section,  about  2,500  meters, 
was  measured  east  and  west  in  good  weather;  discrepancy  of  two  meiisiirements, 
1:576,346.  The  second  section  wtis  measured  east  and  wt^st,  the  sun  coming  out 
during  measurement  east;  discrepancy,  1:171,390.  A  second  measurement  east  was 
taken,  giving  with  measurement  west  a  discrepancy  of  1:4,063,050.  These  results 
were  accepted.  'J'he  measured  length  of  base  line  is  5,50<5  meters ;  the  length,  com- 
puted from  base  at  Keokuk,  is  5.506.2576  meters;  discrepancy,  1:21,374.  The  ob- 
served azimuth  of  base  is  253°  18^  49".06;  the  aziniiith  comi>uted  from  Keokuk  base 
is  253°  18'  48".48;  discrepancy,  00".58. 

The  location  of  stone-line  monument  has  been  determined  by  direct  observation 
from  triangulation  stations  with  triangulation  instruments,  or  by  short  lines  of  con- 
nection run  with  Gambey  transit  reading  to  5''.  The  error  of  position  is  well  within 
the  possibility  of  delineation  on  a  scale  1: 10,000. 
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Detailed  report  of  this  work  by  Assistaut  Engineer  Stewart,  with  tabulated  re- 
sults; is  appended  (marked  A). 

On  March  28,  1892,  Assistant  Engineers  Stewart  and  French  took  the  field  near 
MuBoatine,  Iowa,  for  reconnoissance  and  location  of  trian^alation  stations  from  Port 
Looisay  Iowa,  northward.  This  reconnoissance  was  earned  to  Dubuque,  Iowa,  and 
base  lines  selected  near  Rock  Island  and  Dubuque. 

The  fall  party,  consisting  of  Assistant  Engineer  Stewart,  in  charge,  Assistant  En- 
gineers Morrow  and  French,  Recorders  C.  L.  Ockerson,  O.  N.  Axtell,  and  M.  1.  Powers, 
and  crew  and  working  party,  consisting  of  T.  C.  Hockridgc,  master  and  foreman,  and 
twenty-three  men,  assembled  on  board  steamer  Patrol  at  New  Boston,  111.,  on  April 
25,  and  began  work  at  Port  Louisa,  Iowa,  oh  April  26. 

On  Ma^  31,  this  party  had  reached  Fairport,  Iowa,  having  occupied  16  triangula- 
tion  stations,  marked  18  triangulation  points  and  12  stone  lines,  the  completed  work 
covering  about  22  miles  of  river.    It  has  rained  on  27  days  in  May. 

Precise  leveU, — On  July  1,  1891,  a  double  precise-level  party,  under  Assistant  En- 
gineer O.  W.  Fer^ison  with  Assistant  Engineer  A.  L.  Johnson,  working  from  St.  Paul 
to  Savanna^  HI.  (in  the  field  since  April  25),  was  at  Alma,  Wis.,  having  run  95  miles 
by  river,  and  placed  48  permanent  bench  marks;  a  sini^le  precise-level  partv  under 
Assistant  Engineer  James  A.  Paige,  working  from  Duluth  to  St.  Paul  (in  the  field 
since  April  26),  was  near  Willow  River,  Minn.,  having  run  54  miles  and  placed  12 
permanent  bench  marks. 

The  field  work  of  the  line  from  St.  Paul  to  Savanna  was  completed  October  20,  con- 
necting with  work  of  1883  at  three  bench  marks.  The  length  of  this  line  is  301.2 
miles;  379  permanent  bench  marks  were  placed;  106  of  tile  and  pipe;  57  of  copper 
bolta ;  216  cut  in  rock  in  situ  or  on  trees ;  ^9  bench  marks  of  former  United  States 
Enjgineer  surveys  were  connected  and  also  12  gauges  and  7  city  bench  marks. 

flie  line  of  this  party  was  in  general  over  favorable  ground.  About  84  per  cent 
was  on  railroads;  about  16  per  cent  along  river;  there  were  six  river  crossings. 

The  party  was  quartered  and  subsisted  on  <]^narter  boat  Kentucky ^  moving  down- 
stream by  aid  of  the  current,  and  never  far  from  the  work. 

The  field  work  of  the  line  from  Duluth  to  St.  Paul  was  completed  on  September 
28.  Connection  was  made  on  September  26  with  bench  marks  68,  69,  and  71  of  the 
St.  Paul-Savanna  line;  about  3  miles  of  the  line  was  rerun  after  this  connection. 
The  length  of  this  line  is  156.2  miles.  Forty-two  permanent  bench  marks  were 
placed ;  32  of  tile  and  pipe ;  10  cut  in  rock  in  situ  or  on  trees.  Three  engineer  bench 
marks  at  Duluth  and  the  engineer  gauge  there  were  connected. 

The  line  of  this  party  was  over  ground  less  favorable  than  that  of  the  other. 
About  12^  per  cent  was  on  wagon  roads,  rough,  and  with  abrupt  changes  of  line, 
the  remainder  on  railroad  track.  Departures  from  the  railroad  to  save  length  of 
line  proved  disadvantageous.    The  rerunning  of  3  miles  was  owing  to  one  of  these. 

The  party  was  furnished  with  wagon  transportation  but  not.  with  camp  outfit,  de- 
pending for  lodging  and  subsistence  upon  villages  and  farm  houses.  In  thinly-set- 
tled parts  of  the  line  this  caused  an  important  loss  of  time.  Even  in  well-settled 
districts,  the  hours  at  which  work  of  this  kind  is  best  done  made  it  desirable  that 
tJle  serving  of  meals  be  under  the  full  control  of  the  chief  of  party. 

The  preflminary  instructions  for  this  work  are  given  in  Annual  Rei)ort  for  1691, 
pages  3476-3480.  Instructions  changing  the  order  of  reading  the  rods  were,  by  direc- 
tion of  the  president  Mississippi  River  Commission,  given  after  work  had  begun. 
They  were  repeated  in  the  subreports. 

The  chiefii  of  party  made  each  the  reduction  of  his  own  line.  The  results  are  as 
follows : 

St.  Paul-Savanna,  301.2  miles:  mm. 

Probable  error  of  final  bench 13. 77 

Probable  error  per  kilometer , 0. 625 

Duluth-St.  Paul,  156. 2  miles : 

Probable  error  of  final  bench *..  15.7 

Probable  error  per  kilometer 0. 99 

Detailed  reports,  with  tabulated'  results,  and  descriptions  of  bench  marks  are 
appended  as  follows:  St.  Paul-Savanna  line,  by  Assistant  Engineer  Ferguson, 
(marked  "B").    Duluth-St.  Paul  line,  by  Assistant  Engineer  Paige  (marked  ''C")- 

Topography  and  hydrography, — On  August  4,  a  party  under  Assistant  Engineer  F. 

B.  Maltby,  with  Assistant  Engineers  A  T.  Morrow  (on  tertiary  triangulation  and 
stone-lines),  W.  G.  Comber,  G.  M.  French,  O.  W.  Connct,  E.  J.  Thomas,  and  H.  Dun- 
naway  (on  topography),  E.  L.  Uarman  (on  hydrography  and  later  on  topography), 
and  recorders  L.  D.  Cabann^,  O.  N.  Axt^'ll,  C.  L.  OrkciHoii,  and  M.  I.  Powws,  withT. 

C.  Hockridgc,  master  of  boat  (latvr  on  hydrography)  and  crew  and  working  i^arty 
of  one  pilot,  one  engineer,  ana  forty  to  forty-nvc  nioii,  began  work  at  Stoiio-line  61, 
near  Alton,  the  close  of  work  of  18«9.    Their'work  for  the  8«'a!*on  was  closed  at  Stone- 
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line  94,  near  railway  bridge  at  Haimiba],  Mo.,  a  distance  of  about  118  miles  by  riyer. 
Ontsidc  the  limits  of  detailed  work,  bluft'-lines  were  located  on  right  bank  from  St. 
Charles  to  Clarksville,  Mo.,  about  50  miles,  on  left  bank  near  Hamburg  Bay,  about 
40  miles,  and  along  both  banks  of  Illinois  River  for  about  10  miles;  also  water 
courses  and  lakes  between  the  belt  of  detjiiled  work  and  the  bluffs.  The  stage  of 
the  river  was  exceptionally  low,  and  very  full  detail  of  bars  and  islands  was 
obtained.     Very  little  field-work  time  was  lost  by  rain. 

The  party  was  quartered  and  subsisted  on  steamer  Patrol  and  quarter  boat  lUimnM, 
kept  as  nearly  abreast  of  the  work  ns  practicable. 

The  instructions  for  this  work  are  given  in  Annual  Report  for  1891,  pages  3481-3485. 

The  tertiary  triangulation  occupied  236  st-ations^  and  closed  on  three  measured 
bases  and  seven  sides  of  secondary  triangulation ;  average  error  of  closing,  1 :4870. 
Thirty -three  stone-lines  svere  marked. 

The  stadia  lines,  aggregating  about  325  miles,  were  checked  by  165  closings  upon 
determined  points,  and  by  115  azimuths;  average  error  of  length  at  closing,  l:o75, 
of  azimuth,  02^4. 

Lines  of  ordinary  levels  on  both  banks,  with  crossings  near  each  stone-line,  checked 
each  other  with  a  greatest  discrepancy  of  0.203  feet,  average  of  0.101  feet.  These 
lines  were  fhecked  at  22  points  upon  lines  of  precise  levels  run  in  1880-'81,  with  dis- 
crepancies ranging  from  -|-0.147  to  — 0.135.  Seventeen  high-water  marks  of  dates 
from  1851  to  1888,  whose  history  an<l  accuracy  appeared  well  established,  were  con- 
nected. 

Soundings  were  taken  on  853  sections,  also  in  continuous  line  where  channel  was 
evident,  and  in  several  trial  lines  over  nliallows  and  divided  channels.  These  lines 
were  useful  to  pilots  during  low  water,  d«vel<)i»ing  in  some  cases  better  channels  than 
those  in  use,  and  in  one  revealing  an  important  obstniction,  which  was  buoyed  and 
reported  to  the  light-house  inspector. 

Field  platting  was  little  done  except  the  closing  of  instrumental  lines ;  the  field 
notes  are  full  and  cai-efuUy  kept. 

Detailed  report  of  Assistant  Engineer  Maltby  is  appended  (marked  D). 

Caving  hanks  and  stone-lines. — In  accordance  with  resolutions  of  the  Commission,  of 
November  19  and  24,  1891,  and  March  22,  1892,  a  party  was  sent  out  to  examine  the 
condition  of  permanent  marks  of  the  Commisnion's  surveys  below  Cairo  and  to  de- 
termine the  amount  of  caving  since  the  original  surveys,  the  interval  varying  for 
different  parts  of  the  river,  being,  on  the  average,  about  10  years. 

The  party,  consisting  of  Assistant  Engineer  ¥.  B.  Maltby,  in  charge,  with  Messrs. 
French,  Thomas,  Hockridge,  and  Ockerson,  left  St.  Louis  on  the  Patrol,  on  November 
17,  and  began  work  at  Cairo  on  November  20. 

On  January  1,  1892,  at  6  a.  m.,  the  Patrol,  moored  against  the  left  bank  near  Com- 
merce, Miss.,  was  struck  by  a  sudden  and  severe  storm.  Her  stern  line  parted,  and 
she  swung  out  into  the  stream.  The  action  of  wind  and  current  careened  her  till  the 
lee  side  of  boiler  deck  was  under  water,  and  she  sank  with  bow  against  the  bank, 
and  stern  in  13  feet  of  water.  The  pilot  and  working  crew  on  main  deck  were  up ; 
the  survey  party  on  boiler  deck  were  still  in  bed,  and  escaped  with  much  diflBculty 
and  little  clothing,  in  a  t<^mperatnre  below  freezing.  One  of  the  deck  crew,  Parke 
Driscoll,  was  lost;  the  body  not  recovered.  All  of  the  deck  crew  lost  clothing  and 
other  personal  effects.  The  boilers  were  displaced  by  the  shock,  and  stoves  and 
heavy  furniture  thrown  down.  The  instruments  and  records  were  saved  with  no 
material  injury. 

The  steamer  Pete  Kh^ns  was  supplied  in  place  of  the  Patrol  by  the  officers  in  charge 
of  the  first  and  second  districts.  The  party  was  transferred  to  her  and  work  was  re- 
sumed on  January  8.  Assistant  Engineer  Maltby  resigned  charge  of  the  party,  and 
Assistant  Engineer  A.  T.  Morrow  relieved  him  on  January  16.  In  his  hands  the 
work  was  carried  on,  reaching  Donaldsonville,  La.,  on  March  22.  Here  about  half 
of  the  party  was  discharged.*  On  the  return  trip  certain  bench  marks  which  had 
been  covered  by  snow  when  passed  in  the  survey  were  searched  for,  and  new  de- 
scriptions of  bench  marks  were  prepared  where  nee<led. 

The  nature  of  this  work  did  not  admit  of  detailed  instructions.  For  the  balance 
of  his  two  works,  and  as  a  reasonable  time-limit  on  the  search  for  marks,  the  chief 
was  directed  to  push  his  bank-line  survey  so  as  to  complete  it  in  one  low-water  sea- 
son; not  to  delay  his  whole  party  for  the  marks  of  any  stone-line  after  two  had  been 
recovered,  and  not  to  delay  more  than  a  day  for  any  stone-line  if  the  one  before  it 
was  fully  established.  Some  gaps  in  the  series,  left  under  this  instruction,  were 
filled  on  the  return  trip. 

Sheets  of  tracing  linen  with  protractors  printed  on  them  were  supplied.  The  pro- 
jectioji  and  permanent  marks  connected  with,  were  traced  on  these  from  the  charts, 
scale  1 :20000,  and  the  shore  line  platted  on  same  scale.  These  plats  were  sent  in  at 
intervals  of  ten  days,  or  Avhen  mail  communication  was  had.  The  results  were  trans- 
ferred at  once  in  the  office  to  the  1 :20000  charts  and  redu<»ed  on  the  inch-mile  maps. 
The  oaved  areas  were  shaded  with  lead  pencil,  the  levee  lines  as  received  from  the 
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4listrict  officern  and  lavani  oiigineors  platted,  the  shetHs  parafliucd  till  fairly  trans- 
pareot,  and  blne-priut  copies  made.  By  this  iiiohdk,  M-ith  some  days  lost  for  want 
of  sQulight,  fifteen  copies  of  the  entire  Hories  (26  maps)  "were  completed  on  April  11. 

Of  1^460  permanent  marks  searched  for.  635  were  found  and  remarked  where  neces- 
sary; 180  are  known  to  have  caved  into  the  river;  37  to  have  been  dug  np;  32  to 
have  been  broken  or  otherwise  destroyed;  127  to  have  been  covered Tjy  levees,  or  by 
sedimentary  deposit  beyond  hope  of  recovery  without  great  expenditure  of  time  and 
labor. 

Many  of  the  earUer  marks  were  even  with  the  ground  surface,  and  were  not  well 
indicated  by  blazes  or  other  guide  marks.  It  is  very  possible  that  a  sufficient  expend- 
iture of  time,  should  the  need  of  them  justify  it,  may  recover  more  of  them. 

Of  the  marks  which  have  been  dug  up.  many  appear  to  have  been  disturbed  igno- 
rantly  in  clearing  the  ground,  and  were  found  lying  near  their  places,  but  not  accu- 
rateljr  replaceable  by  their  descriptions. 

It  is  noteworthy  that  the  levee  engineers  have  paid  little  respect  to  the  bench 
marksof  the  Commission.  Marks  have  been  buried  in  enlargement  or  building  of 
levees  with  no  note  of  them,  and  have  been  dug  up  in  obtaining  the  earth  supply 
with  no  apparent  attempt  to  protect  them. 

Of  the  triangulation  marks,  about  one-quarter  were  found;  these  were  of  various 
characters,  some  not  durable,  and  many  near  the  river. 

Of  the  precise  level  marks,  a  little  over  one-half  were  found;  these  in  this  section 
were  generally  near  the  river. 

Of  the  stone-line  marks,  over  two-thirds  were  found ;  those  near  the  river  are  in 
many  lines  lost  by  caving.  No  line  is  entirely  lost,  and  most  have  still  two  or  more 
marks. 

This  examination  shows  that  a  buried  stone  or  tile  with  iron  i)ine  extending  well 
above  ground  has  made  the  most  permanent  and  recoverable  mark;  that  sills  and 
marks  in  masonry  are  valuable  only  when  placed  in  buildings  of  permanent  impor- 
tance; that  levees  and  their  immediate  neighborhood  are  untavorable  locations;  and 
that  public  roads  and  property  boundaries  are  by  far  the  most  favorable  locations. 

Report  of  Assistant  Engineer  Morrow  is  appended  (marked  £). 

A  study  of  areas  of  land  lost,  and  probable  volume  of  earth  swept  into  the  river, 
has  been  made  by  Assistant  Engineer  Oekerson.  His  results  are  appended  (marked 
F). 

The  field  work  of  surveys  has  been  continuous  since  April,  1891,  or,  including 
reconnaissance,  since  March,  1891. 

The  triangulation  work  closed  at  Fort  Louisa  on  July  28.  The  same  day  the 
steamer  Patrol  and  quarter  boat  Illinois  started  down  the  river.  On  the  morning 
of  July  31  the  quarter  boat  was  left  at  Hop  Hollow,  near  Alton,  and  a  part  of  the' 
force  began  looking  up  permanent  marks  for  the  topographical  work.  The  Patrol 
reached  St.  Louis  on  August  1,  coaled  on  2d  (Sunday;,  and  left  on  3d.  Topograjihi- 
cal  work  began  with  full  force  on  August  4.  This  work  closed  at  Hannibal  on  Novem- 
ber 13.  The  Patrol  reached  St.  Louis  on  November  15  and  left  on  November  17,  with 
Caving  Bank  and  Stone-line  party.  This  party  returned  on  April  12.  The  repairs 
of  Patrol  were  completed  at  Cairo  on  April  18;  she  arrived  at  St.  Louis  April  20, 
her  boilers  were  tested  on  April  23,  and  left  on  triangulation  work  on  same  day.  The 
reconnaissance  party,  in  the  field  since  March  28,  joined  at  New  Boston  and  work 
began  on  April  25.  The  personnel  of  these  parties  was  transferred  from  work  to 
work  as  the  same  progressed.  The  precise  level  parties,  independent  in  organiza- 
tion, were,  in  addition  to  these,  in  the  field  np  to  Sei)tembcr  28  and  October  So. 

The  topographical  party  got  out  of  the  upper  river  less  than  a  week  before  the 
first  closing  of  the  ice  lowered  the  water.  The  Caving  Bank  party  finished  their 
work  before  the  sloughs  were  full,  and  made  their  return  trip  on  a  rising  river.  The 
triangulation  party  reached  their  field  before  the  rise  of  the  Upper  Mississippi  be- 
came important. 

All  parties  were  inspected  one  or  more  times  in  the  field. 

Manuscript  charts^  etc, — On  July  1, 1891,  detail  charts,  scale  1 :10000,  were  completed, 
except  titles  and  notes,  as  far  as  the  southern  boundary  of  the  city  of  St.  Louis,  with 
two  sheets  extending  to  Alton,  projected  and  outlined. 

They  are  now  completed,  except  titles  and  notes  and  mechanical  printing  of  topo- 
graphical signs,  to  include  No.  121,  extending  to  stone  line  74,  3  miles  above  Cap  an 
Bris.  Nob.  122-3-4,  extending  to  midway  between  stone  lines  85  and  86,  are  in  prog- 
ress. 

In  connection  with  them  the  sounding  x>lat,  serving  also  as  index  sheet  for  charts 
in  progress,  is  completed  to  stone  line  88 ;  the  field  plats  are  traced  to  stone  line  82. 

Sieets  1  and  2,  index  charts,  for  charts  on  scale  1 :  20000,  have  been  prepared. 

A  plat  of  the  triangulation  of  1891  hsis  been  made.  Copy  is  herewith  presented 
(witn  Assistant  Engineer  Stewart's  r<!port). 

The  office  force  for  this  wc^rk  consists  of  the  field  topographers.  All  surveys  and 
mapping  have  been  under  supervision  of  Assistant  Engineer  Oekerson. 
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Ou  July  1,  1891,  iopogrsipliical  maps,  scale  1  inch  :1  mil e,  wm"e'comi>lotf<l  (oOiiiileii 
above  Cbester,  111.  (126  miles  above  Cairo),  with  one  sheet  extending  to  148  miles 
above  Cairo  in  progress.  They  are  now  completed  to  Waterworks,  »St.  Louis  (195 
miles  above  Cairo),  with  one  sheet  extending  to  mouth  of  Missouri  Rivt^r  {2ffl  miles 
above  Caifo)  in  progress. 

Thia  Work  is  in  the  hands  of  Mr.  C.  W.  Clark. 

Published  charts  and  maps, — The  charts  and  maps  published  by  the  Commission  are 
the  following  J  except  official  issues  under  resolution  of  the  Commission,  they  are,  in 
accordance  with  law^,  sold  at  the  prices  annexed.  The  publication  of  the  first  is 
completed;  that  of  the  others  is  in  progress: 

Cente. 

Alluvial  Valley  (scale,  1  inch :  5  miles^ jjer  sheet..  10 

Alluvial  Valley  (scale,  1  inch : 5  mil(\s) per  set  (8  sheets) ..  40 

Mississippi  River  (scale,  1 :  20000) per  sheet. .  20 

Mississippi  River  (scale,  1  inch :  1  mile) do. . . .  5 

On  July  1, 1891,  of  the  charts,  scale  1 :  20000,  sixty-six  sheets,  extending  from  Cairo 
to  Donaldsonville,  La.  (numbered  southward  from  3  to  69),  and  throe  sheets,  extend- 
ing from  Cairo  nearly  to  Cape  Girardeau  (numbered  northward  from  101  to  103),  were 
published;  six  sheets,  extending  to  Chester,  111.,  were  in  the  hands  of  the  printer. 

The  southward  series  has  not  been  exteuded.  Of  the  northward  series,  fourteen 
sheets  (Nos.  101-114),  extending  2  miles  above  «tone  line  50,  or  nearly  to  southern 
limit  of  Caroudelet,  are  now  published.  ^ 

On  July  1,  1891,  of  the  inch :  mile  maps,  the  stM-ie«  from  Cairo  southward  in  thirty- 
two  sheets  (numbered  southward  1  to  d2),  with  index  chart  (throe  sheets),  and  table 
of  distances  (one  sheet),  was  complete.  Of  the  scries  from  Cairo  northward,  five 
sheets  (numbered  101 1«  105),  extending  to  148  miles  above  Cairo,  are  in  hands  of  the 
printer;  unsatisfactory  proofs  have  been  received. 

There  have  been  issued,  July  1,  1891-May  31,  1892— 


free. 

Sale. 

140 
171 
440 

ToUd. 

AUnvialVallej 

113 

2.859 

028 

259 

Settle  1:20000 

2,530 

Scale  1  Inch :  1  mile ...                                           

1,368 

Proceeds  of  sale,  $61.60,  have  been  deposited  with  the  assistant  treasurer  of  the 
United  States  at  St.  Louis. 

Physical  data. — Records  of  gauges  under  the  Commission,  as  also  of  certain  others 
under  Majs.  Mackenzie  and  Miller  and  Capts.  Willard  and  Taber,  Corps  of  Engi- 
neers, under  the  Weather  Bureau,  and  the  Cincinnati  waterworks,  have  been  re- 
ceived, tabulated,  and  printed  in  pamphlet  form,  together  with  descriptions  of 
gauges  and  bench  marks  revised  to  date.    Results  are  appended  (marked  G). 

Computation  of  discharge  measurements  made  in  1891  has  been  completed ;  also 
three  of  1890  received  in  January,  1892.  Results,  with  field  reports,  are  appended 
(marked  H). 

High-water  marks  for  the  period  reported  have  not  been  received.  The  gauge 
records  received  at  date  of  report  do  not  yet  show  the  highest  waters  of  the  period. 
A  table  of  lowest  gi^uge  readings  exceeding  those  reported  in  the  Annual  Report  for 
1891,  pages  3555-3575,  is  appended  (marked  I). 

Current  gauge  records  have  been  checked,  tabulated,  and  platted  on  office  hydro- 
graphs. 

This  work  has  been  under  charge  of  Assistant  Engineer  K.  Tully,  with  Assistant 
Engineer  George  H.  Johnson,  and  C.  A.  Bonfils,  computer. 

riant, — ^The  plant  held  under  this  allotment  consists  of  the  survey  fleet  (1  steam- 
boat, 2  quarter  boats,  14  row  boats),  the  field  and  office  instruments,  tbe  printing 
plant,  and  office  furniture. 

On  January  1  the  Patrol  was  sunk  near  Commerce  Landing,  Miss. ;  the  circnm- 
staaicea  are  stated  in  connection  with  survey  of  Caving  Banks. 

Telegraphic  report  was  received  at  this  office  on  the  1st,  and  telegrams  sent  to  Afl- 
aistant  Engineer  Ockerson,  who  was  at  Memphis  en  route  to  inspect  the  work,  and 
to  Ca^t.  Roessler,  asking  assistance.  The  services  of  the  Halliday  wrecking  plant 
and  diver,  at  Cairo  (the  only  one  known  to  the  office),  were  engaged,  and  the  steamer 
Minnetonka  put  in  commission  and  a  supply  of  lumber  and  tools  put  on  board.  (This 
was  done  in  absenqe  of  the  secretary,  who  returned  from  leave  of  absence  on  the 
morning  of  January  3.) 

The  Minnetonkaj  with  wrecking  boat  in  tow,  arrived  on  January  4,  and  bnlkheading 
was  begun  at  once.  The  Halliday  plant  proved  inefficient,  and  a  boat  witli  sand 
pnmp  was  engaged  from  the  McNeely  Towing  Company  at  Memphis,  on  January  5« 
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The  work  was  carried  on  under  great  difficulty.  The  diver's  work  a«d  the  pump- 
ing were  seriously  impeded  by  the  continuous  cold.  During  the  first  half  of -tlie 
work  the  river  was  rising.  Navigation  was  stopped  by  running  ice  during  more  than 
one  week,  and  there  was  great  difficulty  in  feeding  the  party  as  well  as  in  obtaining 
supplies  for  the  work. 

On  January  22  the  boat  was  raised  and  floated  by  barges  alongside.  On  the  28th 
she  reached  Cairo,  but  the  ways  being  occupied,  could  not  bo  hauled  out  at  once. 
February  5-24  she  was  on  the  ways.  Her  hull  had  received  little  injury,  but  the 
labor  of  cleaning  her  was  considerable.  The  outriggers  <tf  one  side  were  crushed. 
Apart  from  the  breaking  of  all  connections  by  the  displacement  of  the  boilers  and 
the  breaking  of  the  capstan  engine,  her  machinery  has  suffered  very  little  either 
from  shock  or  submergence.  It  was  cleaned  as  far  as  possible  during  the  wrecking 
operations  and  well  cared  for.  It  is  noteworthy  that  even  steam-tight  parts  as 
valve  boxes  were  found  full  of  mud.  February  24-April  18  repairs  were  completed 
with  some  changes  in  cabin,  gallev,  quarters  for  deck  crew,  and  coal  bunkers.  Boilers 
were  inspected  oh  April  23,  atid  she  returned  to  service  same  day.  The  repairs  were 
under  supervision  of  T.  (}.  Hockridge,  foreman,  master  of  the  boat  for  several  years. 

Quarter  boat  IlUnoit,  repaired  last  year,  is  in  fair  condition.  Quarter  boat  Ken- 
tucky, repaired  last  year,  and  then  estimated  as  good  lor  one  year's  service;  carried 
the  aouble-preclse-level  party  ftom  St.  Paul  to  Savanna  without  accident.  While 
beinj^  to wea  thence  to  Quincy,  she  showed  such  weakness  as  to  prove  her  unfit  for 
service  as  quarters ;  she  may  be  useful  for  storage  if  fit  for  towing  to  the  general 
service  fleet  at  Cairo. 

Field  instruments  are  in  good  condition,  except  one  transit,  broken  by  a  fall  on  the 
ice  duriuff  survey  of  caving  banks.  Five  precise-levels,  with  appurtenances,  are  in 
hands  of  Missouri  River^Commisai<in. 

The  printing  plant  has  been  rearranged  and  refitted  at  a  cost  for  day  labor  and 
Inmber  of  about  $60,  and  the  fonts  of  type  replenished,  with  gain  of  promptness  of 
issue  of  printed  records  and  publications  of  the  Commission. 

GENERAL  SERVICE. 

Stone  supply. — On  July  1, 1891,  supply  of  stone  to  first  and  second  and  third  dis- 
tricts was  in  progress;  on  that  date  12,673  cubic  yards  were  delivered,  6,447  en 
route.  After  tnat  date  deliveries  were  confined  to  first  and  second  districts.  This 
work  was  closed  by  the  barges  being  required  for  service  in  the  districts  on  Septem- 
ber 7;  46,728  cubic  yards  in  all  were  delivered,  33,526  to  first  district  and  13,202  to 
third  district.  This  work  was  delayed  in  its  earliei  stages  by  the  quarries  being 
flooded,  and  was  in  favorable  progress  during  the  last  three  weeks  only;  in  these 
tluree  weeks  16,535  cubic  yards  were  delivered  at  Daniels  Point  and  Fletchers,  Ark. 
The  loaded  barges  were  left  for  service  at  place  of  last  delivery,  the  unloaded  sent 
on  return  of  towboats. 

The  total  piece  and  yard  mileage  for  above  were : 


Piece 
miles. 

YardmUes. 

Blrst  district 

36,847 
61,539 

7, 463, 928 

Third  diatrict 

7, 399, 721 

Total          

87,386 

15,048,649 

The  total  expense  of  delivery  (not  including  repair  of  plant  nor  interest  on  the 
value)  was  $24,883.24,  or  1.6  -|-  mills  per  yard  per  mile. 

The  stone  was  delivered  on  barges  at  62^  cents  per  cubic  yard ;  its  transportation 
cost — 

Cents. 

At  Daniels  Point per  cubic  yard..     36 

At  Fletchers do 37 

At  Greenville do 90 

The  purchase  and  delivery  of*35,00()  cubic  yards  of  riprap  stone  was  authorized  on 
January  25  and  of  15,000  cubic  yards  in  addition  on  February  16.  The  barges  were 
then  still  in  use  in  the  districts. 

On  notice  that  the  barges  were  free  for  this  service,  the  Minnet^nha  was  sent  out, 
on  February  21,  to  collect  them ;  as  received  they  were  cleaned,  examined,  and  re- 
paired, and  refitted  where  necessary;  loading  be^an  at  the  quan*y  on  March  19. 

On  May  31  there  had  been  delivered  12,600  cubic  yards.    About  3,500  cnbic  yards 
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were  loaded  at  quarry.  This  work  has  been  delaj'od  by  rain  and  by  rising  water. 
The^iiarryman  ha«  floated  his  boilers  and  opened  new  fronts  as  tlie  water  rose,  and 
has  now  done  drilling  probably  sufficient  for  the  whole  delivery.  With  a  fall  of 
water  loading  can  be  done  at  a  rate  of  about  1,000  yards  per  working  day.  Towing 
by  Mississippi  and  Minnetonka  can  keep  up  with  this. 

Plant, — The  plant  held  under  this  allotment  consists  of  the  general  service  fleet  (4 
towboats.  80  stone  barges,  6  fuel  barges,  1  store  boat,  3  camel. docks,  13  row  boats,  2 
calking  flats,  with  their  equipment),  general  tools,  and  office  furniture. 

TowSoats. — ^The  Mississif^if  built  In  1883,  has  had  the  damage  by  snagging  (reported 
last  year)  repaired;  a  new  roof  has  been  laid;  sleeping  accommodations  m  forward 
cabin  have  1)een  increased ;  the  boat  ba«  been  painted  tliroughont.  The  MtHti^tonkaj 
built  in  1885,  has  been  li anted  out,  her  hull  scraped  and  calked,  her  chain  fastenings 
renewed.  'I'he  Eiheridge,  built  in  1880-'81,  has  had  small  repair,  her  boilers,  already 
old  when  placed  in  her,  were  inspected  in  January,  in  the  third  district,  and  pres- 
sure allowe<l  125  pounds ;  she  needs  a  new  battery  of  boilers  and  general  repair. 
The  VedeliCf  used  as  a  fleet  tender,  has  had  small'  general  repair. "  All,  except  the 
Eiheridge,  aie  in  good  condition. 

The  stone  barges  are  of  four  classes.  Thirty,  built  in  1889-^90, 120  by  30  by  7  feet, 
framed^  flush-decked,  bottom-planked  fore-and-aft,  are  in  good  condition.  Twenty- 
six,  built  in  1883,  120  by  30  by  6  feet,  gnn waled,  sunk-docked,  bottom  planked  and 
athwartship,  repaired  last  year,  some  of  them  by  sheathing,  are  stj.ll  serviceable, 
but  will  not  bear  mnch  more  patching;  most  of  them  are  worth  rebuilding  from  the 
bottom  at  a  probable  cost  two-thirds  tliat  of  a  new  barge.  Twenty-four,  built  in 
1885,  100  by  25  by  5  feet,  gunwaled,  flush-decked,  bottom  planked  athwartship,  ai-e 
iu  same  condition  as  second  class ;  of  these,  two  carry  cabins  of  old  survey  boats, 
and  are  used  as  quarter  boats.    All  have  had  current  repait  in  service  dnring  the 

Seriod  rejiorted.  The  fuel  bargee,  built  in  1886,  120  by  25  by  6  feet,  framed,  without 
eck,  are  in  good  condition. 

The  store  boat,  an  old  coal  barge  (bought  second-hand  iu  1885),  covered  with  a 
slightly  framed  store  house,  has  had  general  repair  and  is  iu  fair  preservation. 

The  camel  docks,  two  built  and  one  rebuilt  in  1891,  in  frequent  use  during  the 
period  reported,  are  in  good  condition. 

The  Mississippi  has  been  used  ou  inspections  by  the  Commission,  and  to  a  small 
extent  in  towing.  ' 

The  MinnetovLKa  has  been  used  in  towing,  at  wreck  of  Patroly  and  as  fleet  tender 
in  absence  of  smaller  boats. 

The  Eiheridge  has  been  used  in  towing ;  on  Sept-ember  12  she  wiis  turned  over  to 
the  third  district  for  service  during  working  season ;  she  was  towed  back  in  the 
spring  unserviceable  for  want. of  bofler  power. 

The  Vedette  has  been  used  as  fleej;  tender ;  on  October  28  she  was  turned  over  to 
the  third  district  for  service  during  the  working  season ;  returned  to  the  general 
service  on  March  10,  and  in  service  since  as  fleet  tender. 

The  barji^es,  except  two  used  as  quarter  boats,  and  three  retained  in  the  districts 
for  some  time  past,  nave  been  used  in  towing  stone  and  as  working  barges  in  the 
districts. 

The  repair  of  model  barges  belonging  to  the  third  district  was  completed  in  Sep- 
tember, 1891.  They  were  sent  down  with  last  tow  and  by  Etheridge,  The  plant 
while  not  in  use,  and  for  repair,  has  lain  at  Cairo  during  the  period  reported.  No 
water  front  there  is  controlled  by  the  Commission.    No  rent  has  been  paid. 

TONNAGE  AND  TRAFFIC,   CALENDAR  YEAR  1891. 

The  traffic  on  the  sections  of  the  Mississippi  River,  under  charge  of  the  Commis- 
sion, is  mainly  carried  on  by  lines  of  steamers  and  barges  plying  from  St.  Louis, 
Cincinnati,  and  Pittsburg  to  New  Orleans  and  intermediate  landings  and  to  ports  on 
Red  River.  The  upstream  loads  are  comparatively  light.  The  custom-house  records 
are  of  registered  tonnage  only.    A  statement  is  appended. 

The  Merchants'  Exchange  of  St.  Louis  keeps,  by  calendar  years,  minute  record  of 
shipments  and  record  of  receipts  in  bulk.  As  freights  from  the  upper  river  are  re- 
shipped  here,  this  represents  the  northern  traffic.  Statements  of  shipment  by  New 
Orleans  boats  and  by  Memphis.  Vicksburg,  and  Natchez  boats,  taken  from  their  last 
annual  statement,  are  appended.  The  last-mentioned  line  makes  landings  above  the 
mouth  of  the  Ohio ;  one-fourth  of  their  shipments  is  deducted  in  preparing  the  table 
of  commercial  statistics  for  this  report.  The  most  important  shipment  iTrom  St. 
Lonis  is  of  grain  in  bulk  for  exportation;  a  detailed  statement  of  this  shipment  from 
the  Merchants'  Exchange  is  appended. 

This  traffic  was  rendered  difficult  by  low  water  till  *he  middle  of  January  and  after 
the  first  we<»k  of  August.  From  November  27  to  December  20  no  freights  were 
shipped  for  New  Orleans.  The  river  was  not  closed  by  ice,  though  navigation  has 
been  impeded  by  running  ice. 
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The  direct  foreign  shipment,  via  New  Orleans,  of  grain  in  bulk  aggregated  in  1891 
251,500  tons.  The  importance  of  this  line  of  traffic  is  shown  by  the  average  rates 
of  freight. 

Cents  .per 
buflhel. 

St.  Louis  to  Liverpool,  via  river  to  New  Orleans 15. 75 

St.  Louis  to  Liverpool,  via  rail  to  New  York 23. 55 

I  quote  two  paraCTaphs  from  the  report  of  the  Merchants'  Exchange  of  St.  Lonis; 
the  second  is  from  the  statement  of  tlie  Valley  Line  Transportation  Compap.y. 

"  The  short  wheat  crops  of  Europe  caused  a  large  demand  upon  the  United  States 
for  that  cereal  anid  large  orders  came  to  St.  Louis.  During  July  and  August  about 
3,500,000  bushels  were  forwarded  and  there  was  a  demand  for  all  the  barges  could 
tmnsport.  But,  unfortunately,  early  in  August  the  river  declined  to  a  very  low 
stage  and  so  continued  for  the  balance  of  the  year,  Be<lucing  the  ability  of  the  barge 
line  to  one-fourth  of  its  usual  capacity  and  for  a  portion  of  the  time  absolutely  sus- 
pending navigation.  Notwithstanding  these  hindrances  6,940,215  bushels  of  wheat^  . 
1,482,731  bushels  of  com  and  45.600  bushels  of  rye  were  forwarded  by  river  to  New  " 
Orleans  for  export,  and  1,575, 3zl  bushels  of  wheat  and  506,936  bushels  of  com  for- 
warded by  rail  to  Cairo,  111.,  and  Belmont,  Mo.,  and  there  taken  by  the  barges,  mak- 
ing 10,350,803  bushels  of  grain  exported  from  St.  Louis  via  the  Mississippi  River 
during  1891." 

*'  The  export  trade,  chiefly  carried  by  barges,  is  of  a  character  necessitating  time 
contracts,  often  extending  over  a  period  of  four  to  five  months,  and  guaranteeing  the 
delivery  at  New  Orleans  of  given  quantities  of  grain  during  the  first  and  second  half 
of  certain  months,  thus  fixed,  far  in  advance.  These  contracts,  being  always  attended 
by  heavy  penalty  of  vessel  demurrage  in  ctise  of  failure,  must  be  complied  with  at 
whatever  loss;  thus  such  unlooked  for  difficult  and  disiistrons  navigation  falls 
especially  heavy  on  the  export  as  well  as  carrying  interest  of  our  river  commerce." 

The  total  traffic  from  St.  Louis  on  Mississippi,  below  Cairo,  and  Red  rivers,  in 
1891,  is— 

Tons. 

Shipments 416,150* 

Receipts 209,095 

Total 625,245 

Of  the  tonnage  and  traffic  on  the  Lower  Mississppi  coming  from  the  Ohio  River,  I 
can  obtain  little  trustworthy  information.  Of  the  enrolled  tonnage,  the  custom- 
house at  Pittsburg  can  not  separate  that  which  plies  on  the  Mississippi  below  Cairo; 
that  at  Paducah,  owing  to  recent  transfer,  can  give  no  report.  Of  the  traffic,  I  have 
sought  information  from  the  Boards  of  Trade  (or  like  organizations  under  other  title) 
of  all  the  leading  cities ;  I  have  received  reply  from  the  Business  Men's  Association 
of  Evansville  only,  reporting  shipments  of  7,000  tons.  The  reports  of  the  district 
officers,  who  have  authority  to  require  this  information  from  sailing  masters,  can 
not  reach  me  in  time  for  compilation. 

I  can  therefore  present,  in  addition  to  thte  above  report  of  the  Upper  Mississippi, 
only  the  following  incomplete  statement  of  enrolled  tonnage : 


Steamers. 

Tons  (net). 

Barges. 

Tons  (net). 

8t.Ii<miB 

85 

14 

8 

Kone 

40,894 
3,069 
7,609 

87 
(•) 
(t) 

88,114 
(*) 

Cairo 

fHnftlmii^ 

(t) 

Evansville 

Padacah 

No  report. 

Pittaburgt 

• 

*Not  enrolled, 
t  Not  reported. 
t  Can  not  separate  Lower  Mississipi  tonnage. 

Financial  statements^  list  of  civilian  engineers  employed,  and  statement  of  plant 
are  appended. 

I  have  the  honor  to  be,  very  respectfully^  your  obedient  servant, 

Carl  F.  Palfrby, 
Captain  of  Engineers. 
Gen.  C.  B.  Comstock, 

Colonel  of  EngineerSy  Pretident  MisHsHppi  River  CommisHon, 
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Secretary's  office— financial  stutcment  for  the  motitfi  muling  May  81^892. 
/ 

Mississippi 

River  Com 

mission, 

act  Oct.  2, 

1888. 

Survey  of 
Mississippi 

River,  act 
Aug.  11,  '88. 

Improving 
Mississippii 
lUver,  gen- 
eral service. 

Improving  Improving 
Mississippi  Missisalppi 
River,  sur-  River,  Mis- 
vey»»  K»««-      siseinpi 
es  and  ob-   River  Com- 
servations.     mission. 

Balance  unexpended.  July  1, 1891 

$80.91 

$7.08 

$186,995.08 

$118,181.87 
2,000.00 

$56,729.77 



Total  available 

80.91 

7.08 

186,995.08 

120,181.87 

56, 729. 77 

Expended  from  July  1, 1891,  to  date 

74,291.60 
23,000.00 

72.846.45 

20,478.85 

TVanHfRired                          ...,r     .,.,,, 

Total  disposed  of 

...J 

97,291.60 

72,845.45 

20,478.8(^ 

Balance 

80.91  1              7.08 

89,703.48 

47,336.42 

36, 250. 92 

In  treasary  (refundment  by  €apt  Pow- 
ell, for   account   Minsissippi     Hiver 
Commission  107.35)     

57.35 
80.91 

t 

1         • 

63.138.82 
fi.'UM.Mt 

52.000.00 

34,000.00 

Tn  hand   r ^--,,-,,--^ 

1                7.08 

2,250.92 

Due  other  works 

1       .   .         .1     

4,663.58 

Total  balance  as  above 

138.26  1             7.08  1    89,703.48 

47,336.42 

36, 250. 92 

^mouniift  covoriMl  bv  exi&tinir  contractii 

138.26               7.08        9,250.00 

9,500.00 

2,000.00 

Total  liabilities 

138.26  1               7.08  1       9.250.00 

9,500.00 

2,000.00 

1 

Available  balance 

t 

80.453.48 

37,830.42 

34.250.92 

1 

Fir9t  and  second  disiricU— financial  statement  for  the  month  ending  May  31,  189£, 


Plum  Point 
Reach. 

Plant,  first 

and  second 

districts. 

1 
Hickman,       Memphis 
Ky.             Harbor. 

Helena^ 
Ark. 

Balance  miexi>ended  July  1, 1891. . . 
Amounts  received  since  bj  trans- 
fer, etc   

$426,025.78 
50,000.00 

$95, 101. 06 

$47,370.42 

$107,914.43 
6, 000. 00 

%22,502.80 


'* 

Total  available 

476,025.78 

95.101.06 

47, 370. 42       113. 91 4. 43  i        22. 502. 80 

Expended  from  July  1, 1891,  to  date. 
Transferred,  et« 

189,717.08 
6.000.00 

82,254.06 

1, 459. 43 

lfl.'>.404.fi3 

♦21,000.00 

Total  disposed  of 

195, 717. 08 

1  82,264.06 

1, 459. 45  1    105, 404. 93  |        21 ,  000. 00 

Balance 

280,  308. 70 

12,847.00 

45,910.97  1        8,509.50  |          1,502.80 

Td  Treaaury , 

269,500.00 
10.808.70 

25,600.00 

42,  Si3. 17 
3, 067. 80 

1,600.00 

In  hand.... 



fl.  .vn.  Ko 

2.80 

Dae  other  works i 

12,653.00 

---.•,--.--.--.-- 

Total  balance  as  above 

280, 308. 70 

12,847.00  1      45,910.97  1        8,509.50 

1.502.80 

Outstanding  Uabilities  (estimatecl) . 
Amoants  covered  by  existing  con- 
tracts   - 

60,000.00 
25.000.00 

4,500.00 

Total  liabilities 

85,000.00 

4,600.00 

1 

Available  balance 

195,808.70 

8, 347. 00 

45,910.97 

8,509.50            1  .<in9.  fto 

■ 

*$1,200  available  for  protection  of  levees,  White  River  Basin; available  for  protection  of 

levees,  second  district,  Yaaoo  firont;  $1,600  available  for  protection  of  lovees,  Upper  Miusissippi  levee 
distrloi. 
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Appendix  w  w — Report  of  Mississippi  river  commission.    ^923 

First  and  second  districts—financial  statement  for  the  month,  etc.— Continued. 


Levees, 

sippi  levee 
district. 

Levees, 
White 
River 
Basin. 

Levees, 
second 

district, 
Yasoo 
Front. 

Preserva-    ^^^^S** 

New 

Madrid, 

Mo. 

Balance  unexpended  July  1, 1891 . . 
AjDionnts  received  since  oy  trans- 
fer, etc 

$34,906.16 

1118,806.16 
4,183.00 

$18,744.82 
5.104.00 

$18,516.52  $13,164.09  $1,000.00 

, 

Total  available 

34, 066. 16 

123.^9.15 

18, 848. 82 

18, 516. 52  1  18, 164. 00 

1, 000. 00 

^Jhwisfimred,  etc 

31,523.71 

120,644.43 
331.17 

14, 146. 67 

7,476.63  1    5,549.80 

773.39 

Total  disposed  of 

81,623.71 

120,976.60 

14, 146. 57 

7,476.63  1    5,549.80 

773. 39 

Balance  .  ...      

3,442.45  1      2,073.66 

4,702.26 

11,039.89  I    7,614.29 

226. 81 

Tn  Treasnry    r.r.  ,  , 

6,918.83 

6,000.00 
6.039.89 

8,500.00 

Tnhflnd,                 

8,442.46 

4,702.25 

226.61 

I^oe  other  works 

3,845.28 

885.71 

Total  balance  as  abo;re 

3,442.45 

2,073.56 

4,702.25 

11,039.89 

7,614.29 

226.61 

Oatstudingliabilities  (estimated). 
▲mounts  covered  by  existing  con- 

1,500.00- 

600.00 

426.22 

600.00 

' 

Total  Uabflities 

1,500.00 

600.00 

426.22 

600.00 

Available  balance 

1,942.46 

1,573.55 

4,276.03 

11,039.89 

7,114.29 

226.61 

Third  distriot^finanoial  statement  for  the  month  ending  May  SI,  189fi. 


Lake  Provi- 
denceBesob. 

Vioksburg, 
Miss. 

Greenville, 
Miss. 

Ashbrook 
Neck. 

Plant,  third 
district. 

Balsnce  unexpended  July  1,  1891 . . . 

$389,565.79 

$84,464.40 

$194,786.26 
48,000.00 

$214,961.85 
48,00(».00 

$78,633.80 
26,381.17 

Total  available 

389,665.79 

84,464.40 

242,786.26 

262,961.85 

104, 864. 47 

Expended  ftom  July  1, 1891.  to  date . 

108, 007. 27 
247,000.00 

86,548.09 
3,000.00 

193,074.99 

146,765.01 
6,000.00 

89.399.07 

Total  disnosed  of 

355,007.27 

89,548.09 

193,074.99 

151, 765. 01 

89, 899. 67 

Balance 

34. 558. 52 

44,916.31 

49,7n.27 

111,196.84 

15,464.80 

Tn  Tressnry. ,...-.-r-.-r-T--r- 

47,600.00 

45,000.00 
4,711.27 

97,000.00 
14,196.84 

16,000.00 

Inhand      

34,558.52 

Due  other  works    

2,683.69 

536.20 

Total  balance  as  above 

34,558.52 

44,916.31 

49,711.27 

111,196.84 

15,464.80 

Amounts  covered  by  existing  con- 
tracts ., 

3.568.52 
8,000.00 

2,916.81 
12,000.00 

1,711.27 
23,000.00 

8, 196. 84 
23,000.00 

3,464.80 
12, 000. 00 

Total  liabilities 

11,558.52 

14,916.31 

24.711.27 

81,196.84 

15,464.80 

^-vAllfthln  balance 

28,000.00 

•30,000.00 

25,000.00 

80,000.00 

■ 

*$U.000  reserved  for  Delta  Podnti  ] 
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2924      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 
Third  districtr—Jinancial  statemeulfor  ihs  monlk,  e^c.:— Continued. 


Surveys, 

and  obser- 
vations. 

Jievecfl, 
lower 

Missis- 
sippi 
levee 

district. 

Lovoos, 
Tonaas  Ba- 
sin, third 
district, 
Ark. 

Levees, 
Tense.**  Ba- 
sin, third 

distrivt, 
La. 

Pry  dock. 

Lake 
Bolivar 
Front. 

Balance  unexpended  July  1, 1«01. . . 
Anaounts  received  since  by  transfer. 

Total  available 

$5,397.09 

$89,743.99 
17, 961. 15 

$168,217.24 
43,897.00 

$38. 908. 18 
54,565.97 

$20,000.00 

$6,'ooo.'Q0 

5,397.09 

107J05.14 

212,114.24 

93,474.15 

9A.0AA.no  >  fl.0A0.fl0 

Expended  firom  July  1, 1891,  to  dat«. 

^ft71.71 

104,615.48 

146,228.87 
43.165.97 

87.497.00  1  19,988.57 

T'Tmaf-errwl , ' 



-    Total  disposed  of 

~ 

4,871.71 

104,615.48 

189.894.84 

87,4tf7.00|  19,988.57 

Balance 

.... 
6,000.00 

525.38 

3,089.66 

22,719.40  1    5,977.15  |          11.43 

In  Treasury 

1,000.00 

7,000.00 

18,q00.00 
4,719.40 

12  /MO.fln  1  fl  000.00 

In  hand.... 

5,977.16 

'  : . 

Due  other  worlcs 

474.02 

3,910.34 

12,488.57 

Total  balance  as  above 

525.38 

3,080,66 

23.719.40 

5,977.15 

11.43 

6,000,00 

Outstanding  liabilities  (estimated). 

525.38 

3,089.66- 

22,719.40 

5, 977. 15 

11.43 

tracts 

1,000.00 

Total UabiUties 

525.88 

3, 089. 66 

22,719.40 

5,977.15 

11.43 

1,000.00 

Available  balance 

5,000.00 

Fourth  district—financial  statement  for  the  month  ending  May  SI,  189S, 


' 

Levees,  Ten- 
sas Basin. 

Protection  of 
lovces,  Ten- 
sas basin. 

r^vees.  right 
bank  below 
Red  Kiver. 

Protection  of 
levees,  right 
bank  below 
Red  River. 

Balance)  nnexnendod  J  nlv  1.  IMl      

$117,532.16 
54, 352. 25 

$47,989.02 
10,677.75 

$16, 510. 15 
5.'),  472. 40 

$48,071.25 
3, 732. 10 

Amounts  nMMfive<l  sin<*4>  by  trannffer. . . .  - . 

Total  available 

171,884.41 

58, 666. 77 

71,982.55 

51,803.35 

Expended  from  July  1, 1891,  to  date 

160,212.39 

9,088.60 
41,475.00 

69,920.61 

1, 363. 47 

Transferred .' 

41,562.50 

Total  disposed  of 

160,212.39 

50,563.60 

69, 920. 61 

42, 025. 97 

Balance 

11,672.02 

8, 103. 17 

2,061.94 

8, 877. 38 

In  Treasury 

5,000.00 
3,103.17 

3,000.00 

Tn  ht^t\ 

11,672.02 

2,061.94 

6, 877. 38 

liiiA  other  works        ...                        ....... 

Total  bf*'!*"''-*  as  above. 

11,672.02 

8,103.17 

2.061.94 

8,877.38 

Outstanding  liabilities  (estimated) 

100.00 
11,622.31 

1, 200. 00 

3,500.00 

mated) 

Total  liabilities 

11,622.31 

1,200.00 

3,600.00 

49.71 

6,903.17 

2,06L94 

6, 377. 38 
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Levees, 
left  bank 

below 
Red 

River. 

Protection 
of  levees, 
left  bank 
below  Red 
River. 

1 
Kew  Or-   1    Red  and 
leans  Har-'   Atchafa- 
bor,  La.    laya  rivers. 

Surveys, 
gauges, 

and 
observa- 
tions. 

Balance  unexpended  July  1. 1891 

Amoonta  received  since  by  transfer 

$5,717.14 
29, 381. 00 

$24,689.06 
3,396.40 

$69,719.54  $147,109.28 
8,001.00  1      3,000.00 

$5,700.S© 
1,000.00 

Tntal  ■.vadahlA      .       

36,098.74 

25.085.46 

77.720.54  1  150,109.28 

6, 700. 60 

fi^mAndMl  from  J  nlv  1  1891  to  date    

34, 146. 71 

1,788.00 
21, 850. 00 

72,952.21 

52,237.65 
8,000.00 

5,318.97 

TrAnst'erred                         .      -.         ............ 

Tot/a1  disp'M*^^!  "f  -  -  r 

34  146.71 

23, 638. 00 

72,952.21  1    60,237.65 

5,318.97 

Balance               

952. 03 

4,447.46 

4,768.33 

89,871.73 

1,881..'>3 

8.000.00 
1,447.46 

90,000.00 

1,000.00 

952.03 

4.768.88 

381.53 

128.27 

Totfll  bftlaDce  as  above 

952.03 

4.447.46 

4,768.33 

89,871.78 

1, 881. 53 

OiitcifcAndin?  liabilities  (estimated) 

2,600.00 

Amounts  covered  by  existing  contracts  (es- 
timated)                            . 

Total  liabilities                    

4,700.00 

j 

Available  balance  r ., -r ,--» 

952. 03 

1, 847. 46 

4,768.33 

89,871.78 

1, 381. 53 

Consolidated  statement,  March  S,  1881,  to  May  31, 1892, 


Act  of— 

March  3, 1881 

August  2,  1882 ^ 

January  19,  1884 

July  5,  1884,  less  $5,000  transferred  to  snag-boat  service * 

August  5,  1886,  less  $5,942.60  for  expenses,  office  Chief  of  Engi- 

n  era '. 

August  11,  1888,  less  ^,859  for  expenses,  office  Chiel  of  Engi<- 

n«era 

September  19,  1890 

March  3, 1891 

Total  specific  appropriations 

Balances  from  former  appropriations  appli«d  to  works 
below  Cairii  under  act  of  August  2,  1882,  less  $123.42, 
reverted  to  Treasury $272,504.96 

Same  for  works  above  Ca  ro,  under  act  of  July  5,  1884. .        22, 632. 53 


Total  balances.. 
Total  available 


Expended— 

Plum  Point  Reach 

Memphis  Harb(51r  and  Reach  . 

Lake  Providence 

Red  and  Atch  if  .laya 

Levees. 


Other  works  . 


Total 

Balance  May  31,  1892 


$1,000,000.00 
4,123,000.00 
1,000,000.00 
2,065,000.00 

1,994,057.40 

2,840,14L00 
3,200,000.00 
1,000,000.00 

17,222,198.40 


295,137.49 
17,517,385.89 


3,357,212.84 
1,149,132.93 
3,020,364.48 
696,849.82 
4, 690, 442. 56 
3, 616, 958. 08 

16, 530, 960. 71 
986,375.18 
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Detailed  statement,  March  S,  18S2,  to  May  $1,  189i,    {Expended  alletmentt.) 


Distrlota. 


Des  Moines  Bapids  to  Illinois  Hirer. 
UUnoiB  River  to  Ohio  Kiver 


Total. 


Balances. 


$12,603.36 
9,W».15 


22,032.53 


SnrveySt.  Francis  Front 

IfewHadrid  Reach 

Columbns,Ky 

GaaKes 

Obmrvations  and  dlsoharf(«'H 

Soryeys,  examinations,  and  inspections  . 

Levees — Plum  Point 

Surrey  St.  Francis  Front 

Survey  Helena  Reach 

Levees: 

Long  Lake 

Yasoo.  Mississippi  Delta 

Protection  of  levees .^ 

Memphis  Reach .' 

Memphis  Harbor  and  Reach 

Gauges 

Observations  and  discharges 

Snrveya,  examinations,  and  Inspfictions. . 
Care  of  plant,  first  and  second  districts. 
Surveys,  first  and  second  districts 


Total  first  and  second  districts  . 


Survey  VicksburgHarbor. . 
Survey  XTnleveed Fronts  ... 

Survey  Choctaw  Beach 

Levees: 


Opossnm  Fork. 
Yasoo  Front. 


Yazoo  Front— Ben.  Lomond 

Tasoo  lYont— Hughes  Brmk 

Tensas  Front 

Protection  of  levees .* 

Protection  of  existing  vorks 

RepcJrs  to  Floating  Plant 

Vloksburg  Harbor,  Delta  Point 

Care  of  plant  and  surveys 

Lake  Bolivar  Front 

Ganges 

Observations  and  discharges 

Surveys,  examinations,  ana  in8iie<'tiou8 . 


25, 770. 13 


Total  third  district . 


Survey  Cubitts  Gap 

Survey  XJnleveed  Fronts 

Observations  at  Carrollton 

Bonnet  Carre  Crevasse 

l^atchez  and  Yidalia  Harbors 

Month  of  Red  River 

Natches,  Miss,  (survey) 

Gauges 

Observations  and  discharges 

Levees — Atchafalaya  Front 

Protection  of  levees,  Tensas  Front 

Protection  of  levees 

Surveys,  examinations,  and  inspMotinns  . 


Total  fourth  district. 


Reduction  of  observations . . . 
Total  secretary's  ofliee. 
Grand  total 


Appropria- 
tions and  al- 
lotments. 


Applied  by 
general 
service. 


$105,000.00 
470.0U0.O0 


066,000.00 


10, 122. 61 

200,721.86 

41, 150. 92 

1,436.50 

3,000.00 

1. 791. 52 

155,024.03 

4,000.00 

8,000.00 

15,000.00 

100.000.00 

1,595.55 

147, 384. 47 

431, 792. 38 

987.50 

3,000.00 

1,880.11 

84,998.04 

9,475.84 


$0. 640.  a5 
2.  .199. 08 


Total. 


1207,083.38 
479, 909. 15 


52,006.32 
138,2:32.91 


687,632.58 

~  10, 122. 61 

210,361.91 

43,750.00 

1.436.50 

3,000.00 

1,791.52 

155, 924. 03 

4.000.00 

8,000.00 

15,000.00 

100,000.00 

1,595.55 

200.080.79 

570,025.32 

987.50 

3,000.00 

1,880.11 

84.998.64 

9,476.84 


1,222,261.9:1     203. 1C8. 


2,500.00 
1.000.00 
2,679.86 

120,000.00 

364, 878. 95 

11,386.22 

6,849.60 

566,723.00 

216,431.83 

25.000.00 

30,000.00 

107.579.88 

24, 360. 00 

116, 329.  85 

1,46L10 

3,000.00 

10, 149. 46 


25. 770. 13     1, 610, 329. 84 


8, 252. 04 
00, 812. 40 


99,064.44 


147,467,10 


137. 14 
1,000.00 
8,000.00 
15,000.00 


38,405.00 

1,500.00 

1. 878. 11 

9,000.00 

176, 800. 00 

23,000.00 

104, 000. 00 

4,000.00 


877,720.25 


2,500.00 


2,500.00 


8,877,812.02 


8, 028. 19 


1,425,430.32 

2^50000 
1,000.00 
2,679.86 

120,000.00 
364, 878. 96 

11,886.22 

6, 849. 69 

566,723.00 

216,48L83 

25,000.00 

30, 000. 00 
133,  350. 01 

24.360.00 

124,358.04 

1. 461. 10 

-   3,000.00 

10,149.46 


8, 028. 19 


1,644.128.16 


211,196.58 


137. 14 

1,000.00 

^  000. 00 

15,000.00 

8. 262. 04 

129,217.40 

1, 500. 00 

1,878.11 

9,000.00 

176,800.00 

23,000.00 

104,000.00 

4,000.00 


476,784.69 


2,500,00 


2,500.00 


4,236,475.70 
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Detailed  aiatement,  March  3, 1881,  to  May  Sly  189S,    (Current  allotments.) 


DisMota. 


Pzotectloii  near  Cairo 

ToUla  above  Cairo  . 


B--'*"'-  tfsti'r 


Plum  Point  Beach 

Hickman,  K  y 

New  Madrid  (survey) 

LeToei): 

Yazoo  Front 

White  River  Basin 

UpptT  Mississippi  levee  district. . 

Memphis  Harbor 

Helpn  H 

Plant,  iirst  and  second  districts 

Preser^'atiou  of  works 

Surveys,  gauges,  and  observutiuns  — 

Tot«l  first  and  seuonil  districtH  . 

Levees: 

Tensas  Uasin,  Ark 

Tensas  Basin,  La 

Lower  Mississippi  Levee  district. 

Greenville,  Miss 

Vickuburg 

I^ake  Providence  Keach 

Aahbrook  Neck 

Lake  Bolivar  Front 

Plant. 


$50,000.00 


50,000.00 


3, 290, 

85, 

1, 

161, 
271, 
140, 
380, 


130, 
'iO, 
18, 


821. 18 
843.17 
000.00 

304.00 
351.83 
000.00 
365.53 
106.83 
607.35 
680.42 
470.03 


4.572,469.34 


Applied      I 
by  f^encral    Total  available, 
service.. 


$50,006.00 


50, 000. 00 


$340,71)0.36  I 
3,288.83  I 


7,170.79 
10, 303. 17 
3,  C42. 24 
3, 187. 47 


368, 382.  86 


3,637,521.54 

89,132.00 

1.000.00 

161, 304. 00 
271.351.83 
140.000.00 
387, 536. 32 
76,500.00 
134, 149. 59 
23, 867.  89 
18,470.03 


Dry  dock 

Surveys,  gauges,  and  observations  . 


Total  third  district . 


New-  Orleans  Harbor '    $147, 670. 39 

Red  and  Atchafalaya  rivers ' 

Surveys,  ^uges,  and  observations ' 

J^eyees:  i 

Tensaa  Basin 

Right  bank  below  Red  River I 

Left  bank  below  Red  River 


Total  fourth  district . 


147,070.39 


General  service 

Mmsissippl  River  Commission 

Surveys,  gauges,  and  observations  . 


Total  secretary's  office . 
Grand  total 


147, 670. 30 


160, 

2tK), 

348, 

366, 

2, 790, 

342, 

0, 

154», 

20, 

12, 


445.21 
340.74 
036.56 
499.02 
968.70 
876.34 
OOJ.OO 
000.00 
331. 17 
000.00 
138.90 


I 


56,747.65  ( 

2,662.27  I 
255.046.96 

49,003.87  I 


15,720.38 


4, 040, 842. 20 


308,445.21 

160,340.74 

290.035.55 

405, 246. 67 

360, 630. 97 

3, 054, 923. 30 

391.003.87 

6, 000. 00 

172, 051. 55 

20,000.00 

12,138.90 


4,000,644.63  I   379,181.13  ! 


389, 183. 86 

657, 500. 00 

13, 121. 89 

1.16:1,477.00 
191,892.00 
129,116.00 


2. 544, 290. 75 


89, 703. 48 
75, 000. 00 
152,000.00 


1, 527. 61 


5, 279, 825. 78 

"^38^381. 86 

657,  500. 00 

13, 121. 89 

1, 163, 477. 00 
101, 892. 00 
129,116.00 


2, 693, 488. 75 

89,703.48 
75,000.00 
152, 000. 00 


316, 703. 48 


12, 384,  098.  20 


316, 703. 48 
13, 280, 860.19 
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Protection  near  Cairo  — 
Totals  above  Cairo . 


Plum  Point  Reach  .... 

Hiokman,  Ky 

New  Madrid  (survey) . 
Lrevees : 

Yazoo  Front 

Wliite  River  Basin. 


Total  Third  district  . 


New  Orleans  Harbor 

Ked  and  Atchafalaya  rivers 

Snrveys,  gauges,  and  observations. 
Levees : 

Tensas  Basin 

Right  bank  below  Red  River. . 

Left  bank  below  Red  River . . . 


Upper  Mississippi  Levco  district. . . 

Memphis  Harbor 

Helena 

Plaiit,  First  and  Second  district 

Preservation  of  works 

Surveys,  gauges,  and  observations 

Total  Firi|^  and  Second  dLstrict  . . 

Tensas  Basin,  Ark 

Tensas  Basin,  La 

Lower  Mississiiml  Levoe  diHtriot. . . 

Greenville,  Miss. . .  .W- 

Vicksburg 

Lake  Providence  Reach 

As librook  >l  eck - 

Lake  Bolivar  Fi-ont 

riant 

Dry  dock .x 

Surveys,  gauges,  and  nbs(*rviiiiiiiiK 


Total  Fourth  district. 


Expended. 


s^l,400.00 


41,400.00 


3,357,212,84 

43, 221. 03 

773.39 

156,601.75 
269,278.28 
136,567.55 
379,026.82 
74,997.20 
121, 302.  59 
12. 828.  00 
10, 864. 74 


$'269.  .500. 00 
42, 843. 17 


4, 562, 664. 19 


375,725.81 
154.372.59 
286, 945.  89 
355, 535. 40 
324, 714. 66 
3,020,364.78 
279, 807. 03 


156, 586.  75 
19, 988.  57 
11, 613. 52 


4,985,655.00 


533, 613.  53 

667,028.27 

11, 740. 36 

1,143,701.81 
180, 952.  68 
123, 716.  51 


in  Treas- 
ury. 


5, 918. 83 


1, 500. 00 
25, 500. 00 
5, 030. 00 
8, 50J.  00 


358, 702. 00 


18, 000.  00 


000.00 
000.00 
500.00 

000 -oo 
000.00 
OOO.OJ) 


$8,600.00 


works. 


8,600.00  > 


10,808.70 

3,067.80 

226.61 

4.702.25 


3,442.45 

8,509.50 

2.80 


6, 039. 89 


36, 800. 00 


4,719,40 
5,977.15 

'4,'7ii."27 


34, 558. 52 
14. 190.  H4 


$3,845.28 


12, 653. 00 
""  885.71 


17,  .383. 99 


3,910.34 


2, 583. 69 


535.20 

500. 00  I I  12,  488. 57 

000.00    474.62 


250,000.00 


90, 000. 00 
1,000.00 

5, 000.  00 
3,000.00 
3, 000. 00 


2, 561,  35:j.  16     102, 0'H).  00 

General  service I I    83, 138. 82 

Mis.sissippi  River  Commission |        38, 749. 08  i    34, 1 00. 00 

Snrveys,  gauges,  and  obsen- at  ions i      104,608.58  I    52,000.00 


64, 163. 18  I  10, 992. 42 


4, 768. 33 

"""isi.'ss" 

14, 775. 19 

,  7, 939. 32  ' 

2, 399. 48 


128.27 


30, 263. 86  I        1 28. 27     1 32, 135. 59 


$8,600.00 


8,600.00 


280, 308. 70 

45,910.97 

2*26.61 

4, 702. 25 
2,073.55 
3, 442. 45 
8, 509. 50 
1, 502. 80 
12, 847.  00 
11,039.80 
7, 614. 20 


378,178.01 


719.40 
977.15 
089.66 
711.27 
916. 31 
558.52 
196.84 
000.00 
404.80 
11.43 
525.38 


294,170.76 


4, 768. 38 

89, 871. 73 

1, 381. 58 

19. 775. 10 
10, 930. 32 
5,  399. 49 


6, 504. 66 
2,250.92 


89,703.48 

36,250.92 

4.063.58       47,:m.42 


Total  seci-et4fcry^s»ofttce |      14:^,  412. 60  '  169. 1  oS.  82  |      8, 815. 58  ;    4, 663. 58  i  173. 200. 82 

Grand  total /. jl2,  294, 485.  01  |~879~900. 82  I  148,642.62  142^  168.  2^  1  980, 375. 18 


List  of  civilian  enginecTS  employed  on  work  of  river  and  harbor  improvement  in  charge  of 
Capt.  Carl  F,  Palfrey,  Corps  of  Engineers,  to  May  81,  189^2,  inclusive. 


Name  and  residence. 

Tirao 
employed. 

M.    D. 

11    00 

11    00 

11    00 

11    00 

8    15 
K     15 
1     00 
5    28 

Compen- 
sation. 

Where  muployed.     ]    ^^^^^^j^J^^  *''"* 

J.  A.  Ockerson,  St.  Louis,  Mo. .  - . 

Kivas  Tully,  St.  Louis,  Mo 

0.  W.  Clark,  St.  Louis.  Mo 

Charles  W.  Stewart.  St.  Ix)ui8, 

Mo. 

0.  W.  Fergusiui,  St.  Louis,  Mo. . . 

James  A  .  Paige,  St.  Loui.s,  Mo. . . 

F.  B.  Maltbv,  (;haniimigu.  TH  . . . . 

Do 

$250 

175 

175 

150 

175 
150 
140  : 

160  ' 

St.  Louis,  Mo 1 

do 

do ' 

III  the  field  and  in  St. 
Louis,  Mo. 

i 

In  charpe  survey  (S. 

G.  &().). 
in  c  h  a  r  g  e  con)])uta- 

tions(S.G.  &().). 
Platting  maps  (S.G. 

&  0.). 

Surveys,  and    reduc- 
tion of  field  notes. 

A.  T.  Morrow,  Mendota,  lU 

Do 

1    00  1            125 
6    14               140 
4    16               160 

Do 

A.  L.  Joiinson.  St.  Louis,  Mo 

George  H.  Fr<  uch,  Milton,  111 ... . 

2    20 
2    00 

150 

120  1 
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Approximate  value  of  pl€mt  hel<>nging   to  the    United  States  and  used  in  improving 
MisetMippi  River  from  the  head  of  the  passes  to  the  mouth  of  the  Ohio  River. 


Allotment. 


Class  of  property. 


No. 


Approxi- 
mate 
valae 


Kiasissippl  River   Commission... 
Surreys,  gauges,  and  observations. 


General  service. 


Furniture,  etc 

Steamboat  Patrol,  with  outfit  . 

guarter  b6ats,  with  outfit 
owboato 

Surveying  inatruroents 

Current  meters 

Drawing  instruments 

General  tools 

Printing  plant 

Office  furniture.. 


Steamboat  Minsissippi,  with  outtit 

Steamboat  Minnetonkfi,  with  outfit , 

Steamboat  Kiiima  Etheridgo,  with  outfit. 

Steamboat  Vedette,  with  outfit 

Stone  barges  : 

rirst-class 

Second-class 

Third-class 

Fuel  barges 

Store  boat 

Camel  dock 

Rowboats 

Calking  flat 

General  toola 

Office  f  u  ni  i  t  ure 


$100 

11,000 

2,250 

175 

12,500 

1,250 

750 

BOO 

750 

600 

42,500 

27,000 

12.000 

4,250 

00,000 

37,000 

20,500 

9,000 

400 

1,500 

200 

40 

100 

475 


Shipment  of  bulk  giain  by  river  to  Xew  Orleans  during  1891, 


Pate. 


Jan.  7 
9 
20 
22 
24 
27 
80 

Feb.  1 
3 
6 
10 
13 
14 
17 
24 

Har.  1 
1 
10 
15 
16 
15 
19 
19 


25 

30 

Apr.    5 

5 

12 

12 

18 

18 

25 

May     3 

3 

9 

9 

-   18 

23 

31 

June    7 

13 

23 


Name  of  boat. 


My  Choice  and  barges 

Jay  Gould  and  barges 

My  Choice  and  barkcs 

Sidney  Dillon  and  barges ? 

My  Choice  and  barges > 

Sidney  Dillon  and  barges 

My  Choice  and  bargcn 

Sianev  Dillon  and  barges 

My  Cboice  and  barges 

Sianev  Dillon  and  bargee 

My  Cnoice  and  bari^es 

Sidney  Dillon  and  barges 

My  Choice  and  barges 

Sidney  Dillon  and  barges 

My  Cnoice  and  barges 

do 

Sidney  Dillon  and  bargcH 

Gflmore,  Choice,  and  DllUm  barges 

Sidney  Dillon  and  barges 

My  Cnoice  and  barges 

John  Gilmore  and  bargee 

Sidney  Dillon  and  barges 

My  Choice  and  barges 

Jay  Gould  and  barges 

My  Choice  and  barges 

Sidney  Dillon  and  bargcM 

My  Cnoice  and  barges 

Henry  Lourey  and  barges 

My  Choice  and  barges  '. 

.../..do 

John  Gilmore  and  barges 

My  Choice  and  barges , 

H.  M.  Hoxie  and  barges 

Oakland  and  barges 

My  Choice  and  barges 

Future  City  and  barges 

Henrv'  Lourey  and  bargi?H > 


Com. 


BusheU. 

22, 785 
93,  810 


My  Choice  and  bargen  . 
John  Oili 


ilnu»re  and  barges  . 
i  11.  M.  IToxie  mid  barges. . . 

'  OakluiKl  and  barges 

;  lle^ry  I.onrey  and  buries. 

!  Jobirciliuure  and  Imrges  . 

I  IL  M.  Hoxie  and  barges  . . . 

Oakland  and  barges 

ENG  92 184 


42, 200 

41,000 
17,000 
47,000 


45,400 
41,  000 
21,000 
93,000 
60,000 
87, 141 
157,500 
62,200 
40,000 
75, 800 


37,000 


72,000 
150,000 


42, 500 


73,264 


20,000 


4").  2^)8 
51,213 


Wheat.    I   Rye. 


BiisheU.    liuhhels. 


44,700 
32,210  I 
58,800  ' 


43,500  I 


29,000  , 


.1- 


82,626  I 
57, 0(,0 
32,000 
131,500 
40, 000 
40, 000 


141, 737 
141,021 
80, 521 


156, 700 


04, 823 


98, 340 
64,  ri81 

2.'i.  m) 


Grain 
bulk. 


Totu. 

637 

2,625 

1,840 

966 

1,765 
1,680 
1,150 
475 
1,815 


1,270 
1,150 

588 
2,605 
2,705 
2,440 
4,410 
2,610 
1,120 
2,120 
2,475 
2,745 

960 
3,945 
1,380 
3,216 
4,500 


1,190 
4,250 
4,230 
2,415 
2,050 
4,700 


2,490 


2,950 


Other 
freight. 


Tont. 
773 


1,654 


1,745 
'i,'785 


1,917 


1,055 
1,495 


875 


1,065 
1,494 


2,255 
1,315 


1,545 

2,470 


1,185 

2,  625 

1,315 
1,425 


Total 


Tons. 
1,410 
2,625 
1,340 

2,620 

1,765 
1,680 
1,.150 
2,220 
1,315 
1,785 
1,270 
1,150 
2,505 
2,605 
2,705 
3,495 
5,005 
2,610 
1,120 
2,995 
2,475 
2,745 
960 
3,945 
2,445 
4,710 
4,500 
2, 255 
2,505 
4,250 
4, 230 
3,960 
4,520 
4,700 
1,185 

6,115 

1,315 
4,375 


1,265  I 
1.432 


2, 20,") 
1, 593 
1,850 
1,270 


3,470 
3,025 
1,850 
1,270 
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Shipment  of  bulk  grain  by  river  to  Xete  Orleans  during  i^^/— Continued. 


.Bate. 


Jnly  8 
11 
11 
15 
16 
18 
18 
21 


20 
28 
30 
30 
Aug.  1 

6 
8 
9 
10 
12 
12 
14 
16 
18 
19 
21 
23 
23 
25 
26 
27 
29 
8ept.  2 
3 
4 
7 
7 
9 
11 
13 
15 
16 
22 
23 
25 
30 
Oct.  13 
13 
18 
21 
21 
24 
27 
29 
Kov.  2 
12 
12 
12 
18 
20 
23 
25 
25 
27 
Dec.  21 


Ktme  of  boat. 


8.  H.  H.  Clark  and  barges. . 
John  Gihnore  and  barges  . 
Future  City  and  barges  .. . 
John  Gilmore  and  barges. . 
Heniy  Lourey  and  barges. 
Sidney  Dillon  and  barges  . 
John  Gilmore  and  barges  . 
Sidn^  Dillon  and  barges  . 
H.  M.  Hoxie  and  barges  — 

Oakland  and  barffes 

Sidnev  Dillon  and  barges  . 
Jay  Cronld  and  barges ..... 
S.  fi.  B .  Clark  and  barges  . 
Sidney  Dillon  and  barges  . 

Jay  Cfould  and  barses 

Siauey  Dillon  and  barges  . 

Jay  (jHould  and  barges 

do. 


Com. 

Bushel*. 
29,770 
24,890 


Wheat 


My  Choice  and  barges 

Jno.  Gilmore  and  barges. . 

Jay  Gould  and  barges 

My  Choice  and  barges 

Sidney  Dillon  and  barges. . 

Mt  Cnoice  and  barges 

Sianey  Dillon  and  barges. 

Jay  Gould  and  barges 

My  Choice  and  barees 

Sidney  Dillon  and  barges. . 

Jay  Gould  and  barges 

My  Choice  and  barges 

Sidnev  Dillon  and  barges. . 
Jay  Gould  and  barges  .  — 

My  Choice  and  barren 

Sidney  Dillon  and  barges.. 

;  Jay  Gould  and  barges 

My  Choice  and  barges 

I  £.  M.  Norton  and  barges. . , 
!  J.  P.  Jackson  and  barges  . . 

My  Choice  and  barges 

Sianey  Dillon  and  barges. 

Jay  Gould  and  bargee 

My  Choice  and  barges 

K.M. Norton  and  barges. . 
E.  M.  Norton  and  barges.. 

My  Choice  and  barges 

Siauey  Dillon  and  barges. 

My  Cnoice  and  barges 

Sianey  Dillon  and  barges. . 

Jay  Gould  and  barges 

My  choic«  and  barees 

Sidney  Dillon  and  barges. 

Jay  GH>uld  and  barges 

My  Choice  and  bart^es 

Sianey  Dillon  and  barges. 

Jay  Gould  and  barges 

My  Choice  and  bargies 

E.M. Norton  and  barges. . 

Jay  Gould  and  barges 

My  Choice  and  barges 

fiianev  Dillon  and  barges. 

Jay  GTould  and  barges 

My  Choice  and  barges 

E.  M.  Norton  and  barges. . 

Jay  Gould  and  barges 

My  Choice  and  barges 

John  Gilmore  and  barges. 

Jay  Gould  and  barges 

Sianey  Dillon  and  barges. 
John  Gilmore  and  barges. 

Jay  Gould  and  barges 

do 


Total 

Tla  Belmont  and  Cairo: 

January 

July 

August 

September 

October  

November 

December 


.    1,482.731 
•  I       115,. 51 7 


500,936 

Total  movement 2. 105, 184 


Rye. 


Bmhel*. 


BiuheU. 

95.030 
105,352 

67,000 
135,533 

46,000 
100,500 

90,509 
129, 471 

85,379 
124, 250 

82,500 
ini.  500 
101,000 
126, 337 

85, 673 
121, 200 

97,500 
121, 705 

8:1,646 
108,e9'>  ; 
111,500  I 
102.100  I 
105.520  i 

92,549  j 

94.465  ! 
108,883  '•. 

79,858 
129, 100 
139,  839 
129,500 

86, 700 
117, 029 
120,  297 

30,000 

79,700 

74, 7.50 

77. 210 
129, 9:i8 

45,300 

67,200 

40,300 

4,'{,000  I  21,600 


18, 500  I  24, 000 

40,939  

5;j,000  , 

35.500  ' 

34,100  ' 

64,400  I 

65,400  I 

63,635  ! , 

61,500 

59,000  I , 

5:J,480  ; 

54,500  , 

56,422  I , 

51,200  I 

45,482  I 

66,000  ! 

46,300 
42,200 
46,000 
46,500 
70,000 
66,000 
56,900 
77, 610 
54,850 
55,800 
54,000 
54,700 
34,300 


6,940,215 


184, 
121, 
132, 
148, 
424, 


7. 950, 656  j  45, 600 


Other 
freight. 


45,600     249,018     51,407     300,426 


5, 535 
3,639 
3,964 
4,440 
12, 733 
14.104 


296, 756 


Tons. 

1,200 

705 


910 
676 


Total.. 


1,115  I 

i.ieo 


575 


420 


1,025 


3,233 
5,535 
3,639 
3,964 
4,440 
12,  733 
14. 194 


348, 163 
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Shipmenia  by  New  Orleans  boats  and  barges  for  three  years. 


Articlea. 


1891. 


1890. 


1889. 


Apples barrel*. 

Ale  ftnd  beer package*. 

BaggiD  g pieces . 

Bjufey sacks. 

Barbed  wize .' , ponnds. 

Batter - do... 

Bnm sacks . 

Cattle head. 

Com sacks. 

Com  In  balk  . . .  -• bushels . 

Cora  meal barrels. 

Cotton. bales. 

Eggs packages. 

Fumr barrels. 

Hay tons- 
Horses  and  mules  head. 

Hogs do... 

Hominy  and  grits ; barrels. 

Pork do... 

Hams pounds . 

Meats do... 

Lard do... 

Malt sacks. 

Oats do... 

Oats  in  bulk bushels. 

Onions packages . 

Potatoes '. do... 

•  Rye sacks. 

Bye  in  bulk bushels. 

Tallow pounds. 

Tobaooo,  manufaotozed do . . . 

Wheat sacks. 

Wheat  in  bulk...- bushels. 

Whisky barrels. 

White  lead pounds. 

Merchandise  and  sundries packages. 

Total tons. 


144 

1,892 

22,973 

4 

253,864 

1,106 

46,507 

96,984 

,482,781 

80,905 


222,329 

764 

243 

23 

23,978 

5,896 

85,194 

1, 143, 318 

6,809,290 


257,728 


270 

245 

42 

45,600 


7.473 

207 

6,940,215 

402 

1,060,481 

87,887 


348 

2,503 

38,276 

39 

1, 831, 163 

9,377 

70, 746 

5 

152,903 

8,717,850 

133.607 

2,054 

2 

830,800 

956 

704 

24 

40,247 

6,279 

131,926 

1, 789, 865 

8, 116, 580 

15,845 

403,173 

89,960 

153 

656 

1,036 


220 

36,757 

418 

1,409,440 

1.046 

1, 184. 295 

189, 651 


427 

2,258 

78, 731 

5 

550.343 

3,014 

75,821 

41 

161, 252 

12,398,955 

125.979 

801 


297,960 

2,214 

636 

6 

26,400 

4,966 

127,840 

2, 136, 711 

7,969,345 

9,235 

407,874 

89,707 

127 

587 

50 

17,482 


80.185 

241 

1,651,950 

1,013 

1,867,378 

178,480 


331,850 


418,400 


518,860 


Shipments  by  MempMs,  Vicksburg,  aud  Natoheg  boats  for  three  years. 


Articles. 


1881. 


1890. 


1889. 


ApplM barrels 

Ale  and  beer p.ickages 

Bagging - pieces 

Buiej sacks 

Barbed  wire iwuiids 

Batter do.. 

Bran sacks 

Cattle head 

Com 1 sa<^ks 

Com  meal bn  rrcls 

Sggs s packages 

Ftonr barrels 

B^y tons 

Horses  and  mules head 

4Sogs.. do.. 

Hominy  and  grits barwls 

Pork do.. 

Hams pounds 

Meats \ do.. 

Lard do.. 

Halt sacks 

Oats do.. 

Onions packages 

Potatoes do... 

^e sacks 

Sheep hcjid 

Tobaoeo .' ln»;;8head, 

Tobflwco,  manufactured pounds 

Wheat.: sackH 

Whisky barrels 

White  lead pounds 

Merehandise  and  sundries packages 

Total  tons ^ 


1,112 

34,003 

66,233 

234 

2, 034, 106 

31,540 

26,398 

34 

144,563 

167,012 

131,358 

2,675 

1.545 

82 

8,466 

6,738 

491,238 

11,089,187 

1, 284, 463 

50 

116,009 

3,867 

12,369 

381 

160 

2 

242, 185 

370 

3, 023 

495,717 

872, 774 


2,926 

33,127 

40,349 

577 

879,045 

94.761 

39,533 

77 

119.403 

201,964 

270 

173, 970 

8,488 

1,834 

181 

4,778 

7,507 

791, 112 

13.066,078 

1, 338, 629 

362 

123,234 

2,246 

13,365 

1,378 

6 


4,221 
33,434 
70,454 
237 
949,598 
79,656 
57,880 
29 
98,730 
172,931 


178, 713 

3,290 

1,505 

266 

3,006 

7  894 

6021447 

7.377.798 

1,571,846 

40 

112,348 

3,211 

12,153 

427 


489, 368 

173 

2,909 

530,637 

,091,650 


384 

2,646 

646,503 

1,030,339 


112,420  !        125,405         114,315 
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Appendix  4  A. 

REPORT  OF  ASfilSTANT  ENGINEER  CHAS.  W.  STEWART  ON  SECONDARY  TRIANGULA- 
TION  FROM  KEOKUK,  IOWA,  TO  POKT  I.OVIHA,  IOWA,  WITH  TABULATED  RESULTS, 
DESCRIPTIONS  OF  STATIONS,  AND  PLAT  OF  TR1AN(JUIj^TION. 

St.  Louis,  Mo.,  November  16,1891. 

Captain:  I  have  the  honor  tosahmit  the  following  detail  report  of  secondary  tri- 
ani^lation  from  Keokuk,  Iowa,  to  Port  Louisa,  Iowa,  done  in  May,  Jane,  and  July, 
1891. 

The  work  ordered  consisted  of  secondary  trianc^ulation  beginning  at  Kooknk  on  a 
base  measured  in  1B91  by  Assistant  Eisennian,  andlatcr  by  AHHistant  G.  Y.  Wisner,  the 
azimuth  of  which  had  been  determined  by  AssiRtant  Ki  sen  man,  the  work  to  extend 
northward.  A  reconnoissance  and  location  of  stations  had  been  made  by  Assistant  F. 
B.  Maltby  in  March  and  April  of  this  year.  There  was  required  a  base  and  azimuth 
at  New  Boston,  Illinois. 

The  party  were  quartered  on  the  steamer  Patrol  antl  quarter-boat  Illinois.  The 
Patrol  left  St.  Loais  with  quart«r-boat  Illinois  and  Kentucky  in  tow  on  April  25,  ar- 
rived at  Keokuk  on  April  27,  proceeded  to  St.  Paul  with  the  Kentucky f  and  returned 
to  Keokuk  on  May  4. 

The  party  consisted  of  Assistant  Charles  W.  Stewart  in  charge,  and  Assistants  F. 
B.  Maltby,  A.  T.  Morrow,  G.  IL  lYench,  Kecorders  C.  L.  Ockerson,  O.  N.  Axtell,  F. 
W.  Clay,  and  Rodman  E.  W.  Robinson:  master  of  steamer  T.  C.  Hockridge,  Pilot 
William  Kelly,  Steam  Engineer  W.  E.  Mead,  1  fireman,  1  watchman,  a  galley  force 
of  4,  and  about  15  axemen  and  skiiTuien,  making  a  total  I'orce'of  about  32  men. 

Instruments. — The  instruments  fuinished  were  Throughton  &  Simms  theodolites 
Nos.  1,  2,  and  12,  Little  Gambey  No.  2,  Wurdeman  lO-inch  transit  No.  193,  B.  &  B. 
transit  611,  and  B.  &  B.  level  617,  Missouri  River  Coimuission  tape  marked  II  and 
the  tension  apparatus  used  during  the  preceding  seasons  by  Mr.  O.  B.  Wlieeler.  For 
protection  from  sun  and  wind  two  large  umbrellas  aud  a  7  feet  by  14  feet  canvas 
windbreak  were  used.  Portable  observing  tripods  with  brass  shirting  heads  fur- 
nished supports  for  secondary  instruments. 

The  st>atious.  Rapids,  Lower  B.'ise,  .and  Ui)por  Base  of  Assistant  Eisenman  were 
occupied  and  the  triangle  filled,  and  the  angles  donof  ed  a  shifting  of  the  surface  marks 
at  the  bases,  \yhen  the  surface  marks  were  removed  it  was  found  that  relative  to  the 
buried  mark  lower  base  had  shifted  0.016  meters  and  upper  base  0.036  meters.  The 
buried  mark  at  upper  base  had  its  surface  about  1|  feet  below  water  surface  in  the 
canal,  was  about  35  feet  from  the  bank  of  canal,  and  in  slope  of  railway  embank- 
ment. As  lower  baae  and  rapids  were  in  higher  ground  the  length  and  azimuth  of 
theline  joining  them  was  taken  from  officemanuscripts  as  the  length  and  azimuth 
for  base,  viz  .•.  /^  Rapids  to  /\  Lower  Base  is  1595.485  meters  and  itrS  azimuth  76^ 
29'  30''.75.  Coordinate  of  A  Rapids  40°  25'  16."66  N.  9P  21'  49.''71  W.  Coordinates 
of  A  Lower  Base  40^  25'  04.''  58  N.     91°  22'  55. "52. 

These  latitudes  and  longitudes  are  referred  to  the  astronomical  post  at  Cairo. 

The  secondary  angles  were  read  by  Mr.  Maltby  and  myself.  Mr.  Morrow  located 
stone  lines  and  did  the  incident  tertiary  trlangulation.  Mr.  French  had  the  work  ot 
buildinj^  stations  and  clearing  lines.  Mr.  Hockridge  rendered  a.ssistance  in  relocat- 
ing stations,  clearing  lines,  etc. 

The  monuments  for  triangalation  stations  were  18  inches  by  18  inches  by  4  feet  vit- 
rified tile  and  the  capped  4-inch  iron  pipe,  all  suitably  marked.  A  similar  monu- 
ment was  used  for  stone-line  bench  marks.  The  geodetic  mark  was  a  cross  in  top 
of  copper  bolt  leaded  vertically  into  center  of  tile.  This  mark  was  transferred  to 
the  surface  by  melius  of  a  straight  edge  and  plumb  bob,  the  surface  mark  being  a* 
small  depression  in  center  of  cap.  Gcnorally  the  top  of  pipe  was  8  inches  above 
the  surface  of  ground  and  the  bottom  of  tile  3  feet  8  inches  below.  The  bronze  bolts 
securing  th^  cap  were  always  set  up  tight  with  a  wrench  before  leaving  the  station, 
to  prevent  their  easy  removal  with  the  fingers. 

The  targets. — Phaseless  targets  were  used  throughout  the  season.  At  first  the  tar- 
gets were  of  the  usual  pattern,  and  consisted  of  four  vertical  galvanized-iron  wires 
arranged  equidistantly  about  horizontal  circles,  and  divided  into  zones  by  cloth 
strips  stretched  between  opposite  uprights,  making  sections  through  the  axis  of  the 
cylinder.  Targets  of  varying  diameters  were  required  for  varying  lengths  of  trian- 
gle sides,  and  Chief  Assistant  Ockerson  devi^^od  a  target  whose  section  was  diamonds 
shaped,  and  which  was  about  15  inches  wide  at  center,  and  came  t-o  a  point  at  each 
end.  Zones  of  white  cloth  passed  through  the  axis  of  the  target,  and  the  target  was 
light,  stiff,  easily  plumbed,  and  the  narrowest  visible  portion  was  used  for  sight- 
ing. 
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This  Uiriset  Huuplies  iu  itself  a  phaseless  target  of  varying  width,  well  a<la])ted 
to  varying  length  of  triangle  sides,  and  its  shaj>6  serves  "to  identify  it.  These  tar- 
gets were  supported  by  wire  guys.  When  placed  on  ground  stations  it  was  neces- 
sary to  build  wire  fences  around  them  to  prevent  horses  and  cattle  from  destroying 
them.  / 

Stations. — ^The  nature  of  the  country  required  the  building  of  observing  stations, 
and  twenty  stations,  with  an  average  height  of  22  feet,  were  built,  at  an  average  cost 
of  about  $20  each,  of  sawed  lumber.  This  cost  includes  cost  of  lumber,  hauling  to 
station,  and  labor  of  erection.  The  stations  built  consisted  of  a  tripod  firmly  an- 
chored in  the  ground  and  a  platform  entirely  disconnected  from  the  tripod.  Six 
men  can  erect  a  30-foot  station  in  one  <lay,  or  nine  hours.  The  following  bills  show 
the  amount  of  lumber  in  an  18-foot  and  36-foot  station,  including  a  ladder: 

For  36-foot  station : 

6  pieces,  4  by  4  inches  by  18  feet.  "\ 
33  pieces,  2  by  4  inches  by  18  feet.  I  qm  a.«#.   u  ilt 
19  pieces,  2  by  4  inches  by  14  feet,  f^"^  *®®''  ^'  ^' 
16  pieces,  1  by  6  inches  by  14  feet.  J  • 

For  18-foot  station : 

3  pieces,  4  by  4  inches  by  18  feet. ' 
3  pieces,  2  by  4  inches  by  16  feet. 

11  pieces,  2  by  4  inches  by  14  feet.  U07  feet,  B.  M. 
8  pieces,  1  by  6  inches  by  14  feet. 

12  pieces,  2  by  4  inches  by  18  feet. , 

The  reconhoissanoe  having  been  made  when  there  was  little  or  no  foliage,  lines 
which  had  been  once  seen  over  required  sometimes  considerable  clearing  and  trim- 
ming and  the  reading  of  clearing  angles. 

The  programme  of  observations  was  as  per  instructions.  For  all  secondary  angles 
readings  were  taken  positive  and  negative  with  telescope  direct.  The  limb  was 
then  shifted  22^°,  and  readings  taken  ^ostive  and  negative  with  telescope  reversed, 
etc.,  till  eight  results  were  obtained  at  equidistant  points  about  the  circle.  Hie 
run  of  micrometer  was  noted  daily  and  was  very  small.  Vertical  angles  were  read 
to  stations.  Uuring  a  nart  of  the  season  hazy  w^eather  made  heliotroping  necessary. 
The  method  was  as  follows :  The  heliotroper  would  cut  a  small  hole  in  the  target 
near  its  base  and  place  a  support  or  rest,  so  that  from  the  point  of  rest  the  flash  of 
the  observing  party  could  be  seen.  A  small  hand  mirror  was  held  with  its  center  at 
the  point  of  support  and  the  smilight  reflected  so  as  to  cover  the  hole  in  the  target. 

The  tertiary  triangulation  was  connected  with  the  secondary  by  well-conditioned 
triangles.  Its  purpose  was  to  locate  the  dtone  line  bench  marks,  and  is  always  self 
checking. 

The  Patrol  and  Illinois  were  kept  together  the  entire  season.  They  were  moved 
from  Keokuk  to  Montrose;  Iowa,  on  May  19 ;  to  Island  No.  9H  on  May  27 ;  to  Fort 
Madison,  Iowa,  on  May  31 ;  to  Burlington,  Iowa,  on  June  14 :  to  Oquawka  on  June  30; 
to  Keithsburg,  111.,  on  July  3;  and  to  New  Boston,  111.,  on  July  10. 

At  New  Boston  a  base  line  had  been  located  on  July  4.  This  line  is  28  inches  south 
of  south  rail  of  Chicago,  l^urlington  and  Quincy  Railroad,  which  runs  east  and  west 
from  New  Boston  and  is  a  tangent.  The  base  length  was  about  18,066  feet,  and  its 
length  was  transferred  to  the  triangulation  stations  east  base-west  base,  which  were 
near  the  termini  of  the  base  line.  It  was  measured  with  steel  tape  marked  II  of 
the  Missouri  River  Conmiission,  and  the  mechod  was  substantiallv  the  same  as  that 
previously  employed  by  the  Mississippi  River  Commission.  On  this  line  was  an  old 
trestle  800  feet  long.  To  insure  firmness  to  tape  supports  a  3  by  6  inch  stringer  was 
spiked  to  the  outer  ends  of  bridge  ties  and  all  stakes  fastened  to  this  stringer.  For 
temperature  three  thermometers  were  read,  at  the  50-foot,  150-foot  and  250-foot  marks 
respectively,  the  bulbs  near  the  tape,  and  they  were  read  at  the  moment  of  marking. 
The  tape  lengths  were  marked  on  zinc  strips  and  the  record  preserved.  The  portion 
over  the  trestle  was  remeasured  during  the  first  measurement  to  test  its  accuracy. 
The  terminal  posts  and  post  28  were  of  seasoned  pin(\,  6  by  6  inches,  set  5  feet  in  the 
ground.    Their  centers  were  side-lined  to  notice  any  change  in  position. 

The  complete  measurements  were  made  on  July  17.  The  actual  time  of  measuring 
the  120  tapes  was  261  minutes,  an  average  of  1  tai)e  iu  2.2  luinutes.  The  fractions 
portion  of  a  tape  (65  feet)  at  east  base  was  duplicated  with  the  tajie.  The  fractional 
portions  of  1  foot  were  measured  with  a  silver  scale  whose  length  is  correct  within 
.01  inch.  The  discrepancy  between  these  measurements  was  1  iu  254,000.  As  most 
of  this  discrepancy  lay  betw^een  post  28  and  east  base,  this  portion  was  remeasured 
at  dawn  on  July  20,  and  a  result  obtained  which  agreed  with  the  second  measure- 
ment by  1  in  4,600,000.  By  rejecting  the  first  measurement,  the  probable  error  of  the 
base  length  is  1  iu  1,933,000.    By  accoi)ting  all  results,  the  mean  errors  give  a  prob- 
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able  iMTor  of  about  1  iu  750,000.  which  corresponds  to  an  uncertainty  of  temperatare 
of  O.io  F.    The  teaults  are  as  loUows  i 


Section  1,  No.  0-yo.  28. 

8ecti*n2,No.2a-No.61. 

Itf^ms. 

First 
measure. 

Second 
measure. 

First 
measure. 

Second 
measure. 

Third 
measure. 

Measured  length 

8,401.0783 
+0.5838 
—1. 6167 

8. 400. 0454 

8,401.0783 
-f  0.7002 
-1.7275 

8,400.0600 

Fett. 

0,666.2407 
+0.8347 
-0.7067 

0,666.3687 

Tut. 

9,666.2407 
+0.8461 
—0.6617 

9,666.4251 

9,666.2407 

Temperature  con-ection 

—0. 6144 

Setbacks  and  tranafers 

+0.7907 

Standard  results 

9,666.4280 

Mean  resiiltiff 

8,400.0527 

9,666.4056 

Feet. 

Combined  result « 18,066.45S3 

Inclination  correction —0. 2437 

Sea-level  correction —0. 5275 

Transfer  toa  A  side +0.0900 


A  West  base- A  east  base , 18, 066. 7771 


Log  3,740.8678 


Meters. 
5,506..0000 


AsntMtXk  at  Xac  JioHton. — Azimuth  was  obsen'e*!  for  on  four  nights,  using  *  Polaris 
near  elongation  (east)  and  the  observations  were  complete  for  three  nights,  but  on 
24th  the  clouds  prevented  completion.  The  observations  were  made  on  July  22, 23, 
24,  and  25  with  T.  &  S.  theodolite  No.  12.  Time  was  determined  by  oomparisou  of 
sidereal  chronometer  220  (Bond  &,  Sou)  witlf  the  10  a.  m.  time  signal  of  the  Chicago, 
Burlington  and  Qnincy  Railroad,  and  also  by  observing  transit  of  high  and  low 
stars,  ic  and  9  Herculis,  0  O^hiuchi  and  y^  Sagittarii. 

Observations  were  made  with  an  artificial  horizon  of  mercury,  and  pointings  made 
to  star  and  image  as  follows : 

Progranmie  (1): 

Point  to  mark  with  circle  right. 
Point  to  star  and  note  time. 
Point  to  ima^e  and  note  time. 
Point  to  mark. 

Programme  (2) : 

Shift  limb  45°,  then  with  circle  left. 
Point  to  mark. 
Point  to  star  and  note  time. 
Point  to  image  and  note  time. 
Point  to  mark,  etc. 

This  programme  was  followed  for  four  observations  at  equidistant  points  around 
the  circle.  The  striding  level  was  not  read.  The  combined  resiQts  are  as  follows, 
one-half  weight  being  given  to  the  observation  of  July  24 : 


49".00 
47".84 
50''.44 
49".86 


Azimuth  line  A  west  base  -  ^  east  base  observation  pola 

July  22 2530  18' 

July  23 

July  24 

July  25 


A  Westbjwe- A  east  base 263^  18'    40".06 

Probable  error  =f  0''.38. 

The  use  of  the  mercury  horizon  presents  a  great  advantage,  in  that  the  determina- 
tion of  the  angle  between  star  and  mark  (or  the  taking  of  one  observation)  occu- 
pies a  minimum  of  time,  the  correction  of  striding  level  and  inequality  of  axis  is 
eliminated  in  the  method,  and  probably  small  level  errors  are  eliminated,  for  the 
mean  of  aU  the  single  observations  gives  the  resulting  quantity  as  0''.02  greater  than 
the  combined  result  adopted. 

The  two  triangles  north  of  the  base  line  were  filled,  completing  the  triangulation 
to  Port  Louisa,  xowa,  and  as  the  Patrol  and  Illinois  were  required  for  service  on 
topography,  the  location  of  stone  line  135  at  Port  Louisa  being  completed  at  noon  on 
28th  of  July,  the  boats  started  for  Sir.  Louis  in  the  afternoon. 
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iSttwtiMiry.— Tlio  time  from  leaving  St.  Lonis  to  rotTirnin«»  toHiime  point  \vas96tlay8; 
6  days  were  given  to  mov in j(  only;  there  were  14  Sniidays  and  1  holiday;  12  days 
were  lost  because  of  fog  or  rain,  leaving  63  working  days. 

The  work  done  consists  of  carrying  secondary  triangulatlon  78  miles  and  the  loca- 
tion of  24  stone  lines. 

Secondary  stations  occupied , 40 

Secondary  triangles  closed 39 

Sqnare  miles  covered 320 

Tertiary  points  located  (other  than  B.  M8. ) 8 

Tertiary  trianffles  closed  (location  of  B.  Ma.) , 88 

Stone-line B. Ms. located **..    81 

We  are  indebted  to  Mr.  M.  Meigs,  United  States  civil  engineer,  for  many  courtesies 
rendered. 

There  was  considerable  sickness  in  the  party,  and  several  cases  of  malarial  fever 
were  developed. 
The  officers  were  zealous  and  efficient^  the  men  sober  and  industrious. 
Respectfully  submitted. 

Ohas.  W.  Stbwabt, 
m  U.  8,  Assistant  Engineer. 

Capt.  Carl  F.  Palfrey, 

Corps  of  Engineers f  TJ,  8.  A., 

Secretary  Mississippi  Siver  Commission. 
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OKSCRIPnONS  OF  SECONDARY  TRIANOULATIOK    STATIONS    FROM  KEOKUK,   IOWA,   TO 

PORT  LOUISA,  IOWA. 

A  Church  is  on  Illinois  side,  on  blnif  in  timber  on  land  owned  by  Dr.  Kennal. 
Station  is  about  250  meters  sonth  of  Moont  Bell  schoolhouse  and  100  meters  below  a 
very  prominent  ravine.  A  road  leaves  river  road  at  mouth  of  ravine  and  rans  on 
upper  Side  of  ravine  past  the  schoolhonse.  A  house  stands  near  river  bank  on  lower 
side  of  ravine.  occupie<l  by  J.  H.  Brown.  A  small  barn  stands  at  foot  of  blnff,  on 
back  side  of  cultivated  iield,  directly  In  front  of  station.  Geodetic  point  is  center  of 
copper  bolt  in  vitrifled  tile  18  inches  square  and  4  inches  thick ;  3  feet  under  grouncL 
Tile  is  surmounted  by  a  3-ittch  pipe  4  feet  long,  with  cast  iron  cap.  Station  is  150 
meters  back  of  crest  of  bluff  and  is  about  opposite  dry  dock  at  middle  lock,  Des 
Moines  Rapids  Canal. 

^  Pump  House  is  center  of  iron  smokestack  in  center  of  small  pump  house  at 
upper  end  of  dry  dock  at  middle  lock  of  Des  Moines  Rapids  Canal.  Pump  house 
stands  on  embankment  between  canal  and  river. 

^  Mount  Bell  is  the  center  of  top  of  cupola  of  small  frame  schoolhouse  on  side  of 
bluffs  on  Illinois  side ;  opposite  and  a  little  above  middle  lock,  Des  Moines  Rapids 
Canal. 

@  Sandusky  is  the  center  of  a  copper  bolt  leaded  into  coping  stone  on  east  side  of 
wi3l  and  over  south  sluice  gate  of  waste  gate,  in  dam  between  Des  Moines  Rapids 
Canal  and  River;  opposite  Sandusky  Station  on  St.  Louis,  Keokuk  and  Northwestern 
Railroad.    A  house  stands  above  and  on  dam. 

®  Waggoner  is  on  Illinois  side,  on  first  bluff  below  mouth  of  Waggoners  Creek. 
Station  is  on  cleared  land,  17  meters  south  of  wire  fence  running  back  from  crest  of 
bluff,  and  45  meters  back  from  crest  of  bluff.  A  wagon  road  runs  back  from  river 
above  creek  and  below  station.  Geodetic  point  marked  by  center  of  copper  bolt 
leaded  in  tile  18  by  18  by  4  inches,  buried  3  feet  Itelow  surface  and  surmounted  by  a 
d-inch  iron  pipe. 

@  Vineyard  is  on  bluffs  on  Iowa  side^  three-fonrths  of  a  mile  above  middle  lock  of 
Des  Moines  Rapids  Canal.  It  is  in  a  vmevard  20  feet  back  from  crest  of  bluffs.  An 
ice  house  stands  on  bank  of  canal  500  feet  above  stati5n.  A  hedge  fence  runs  up 
the  hill  fi*om  the  railroad  800  feet  below  station  and  on  lower  edge  of  vineyard. 

@  Institute  is  on  Iowa  side  on  bluffs  on  land  owned  by  Park  Bluff'  Association. 
Station  is  just  north  of  narrow  lane  running  east  and  west,  and  200  meters  back  of 
crest  of  bluff.  Station  is  marked  by  a  4  by  18  bv  18  inch  vitrified  tile,  with  copper 
bolt  leaded  in  the  center,  surmounted  by  a  4-inch  iron  pipe.  Station  is  SOO  meters 
below  summer  cottages  on  crest  of  bluff.  A  deep  ravine  is  between  houses  and  sta- 
tion. 

@  Ballinger  is  at  top  of  bluff  on  Iowa  side,  50  feet  back  from  crest,  and  one-half 
mile  above  M.  P.  37  on  St.  Louis,  Keokuk  and  Northwestern  Railroad.  Station 
stands  on  a  narrow  rid^e  running  parallel  with  the  river.  Geodetic  point  marked 
by  copper  bolt  leaded  mto  vitrified  tile  4  by  18  by  18  inches,  buried  3  feet  under 
ground  and  surmounted  by  a  4-inch  iron  pipe. 

@Larry  is  on  highest  point  of  bluff  just  above  mouth  of  Larry s  Creek,  on  Illinois 
side  of  river.  Top  of  bluff  is  cultivated,  slopes  are  timbered  15  meters  ftom  wire 
fence  running  along  crest  of  bluff.  Small,  one-stor^  white  frame  house  stands  200 
meters  above.  Geodetic  point  is  marked  by  a  copper  bolt  leaded  into  a  4  by  18  by 
18  inches  vitrified  tile,  3  feet  under  ground,  surmounted  bv  a  4-inch  iron  pipe. 

®  Edmunds  is  on  crest  of  low  bluff  on  Illinois  side,  one- half  mile  below  and  oppo- 
site upper  lock  Des  Moines  Rapids  Canal.  Station  stands  on  point  of  small  knoll  38 
meters  in  front  of  hedge  fence  and  45  meters  below  corner  of  fence.  It  is  about  400 
meters  below  where  bottom  land  runs  out  into  river  to  a  iioint  about  600  meters 
below  Sonora  Landing.  Geodetic  point  is  marked  by  a  center  of  copper  bolt  leaded 
into  a  4  by  18  by  18  inch  vitriiied  tile,  buried  2|  feet  in  ground,  surmounted  by  a 
4-inch  iron  pipe. 

@  Nashville  is  on  Iowa  side,  on  top  of  bluff  about  400  meters  back  of  the  town  of 
Nashville.  It  is  at  a  wire  fence  running  north  and  south  and  on  highest  part  of  ridge 
between  two  deep  gullies  running  to  river.  A  one  and  a  half-story  frame  house 
stands  300  feet  back  of  and  a  little  above  the  station.  Geodetic  point  marked  by 
center  of  copper  bolt  leaded  into  a  4  by  18  by  18  inch  tile,  2i  feet  under  ground,  sur- 
mounted by  a  4-inch  pipe. 

@  Sheridan  is  on  Illniois  side,  on  hill  in  cultivated  field  just  above  a  hedge  running 
east  and  west.  Station  is  at  northeast  comer  of  orchard  imd  about  400  meters  above 
Sheridan  Creek  and  same  distance  back  of  river.  Geodetic  point  marked  by  copper 
bolt  in  tile,  suriuonuteil  with  4-inc]i  pipe. 

^  Dobson  is  on  Illinois  sidv,  at  top  ot  bluff  near  crest,  and  150  meters  from  the  river. 
It  IS  on  upper  side  of  point  above  Nauvoo,  600  meters  above  Nanvoo  Landing.  Nearly 
In  direct  line  of  N.  and  S.  street  prolongeil  and  north  of  a  two-story  brick  house,  32 
meters  north  of  fence  corner  at  upper  side  of  vineyard.  Geodetic  point  marked  by 
copper  bolt  in  square  tile  and  iron  pipe^rojecting  out  of  ground  8  inches. 
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@  NauYoo  is  on  east  side  of  tlie  weet,  norths  and  south  street  that  mnsnearly  across 
the  bottom  land  in  front  of  the  town  of  Nauvoo,  Ills.  A  large  farm  of  small  fruit 
lies  west  of  street  to  river.  A  fruit  barn  stands  on  west  line  of  street  opposite  sta- 
tion. A  two-story  brick  house  stands  east  of  station  200  feet.  South  end  of  street  at 
liver  is  just  above  slaughterhouse.  Qeodetio  point  marked  by  copper  bolt  in  tile, 
surmounted  by  iron  pipe. 

@  Sand  Ridge  is  on  Iowa  side  and  about  1^  miles  above  Montrose,  on  a  sand  ridge 
on  west  side  of  wagon  road,  10  feet  inside  offence.  Railroad  adjoining  wagon  road 
on  east  side.  Station  is  800  meters  below  Milepost  30,  and  about  800  meters  above  a 
small  shanty  near  comer  of  hedge  fence.  Geodetic  point  marked  by  usual  copper 
bolt  in  tile  and  iron  pipe. 

@  Macuta  is  on  Iowa  side  of  river,  5i  miles  below  Fort  Madison,  4  feet  north  of 
fence  on  north  side  of  right  of  way  of  Chicago,  Santa  Fe  and  California  Railway, 
200  feet  northeast  of  southwest  switch  stand  of  siding,  about  450  meters  above 
(northeast)  Howe  truss  bridge  over  Devils  Creek,  70  meters  (distance  paced) 
northeast  along  railway  fence  from  a  north  and  south  fence.  Geodetic  point 
marked  by  a  copper  bolt  in  usual  tile,  surmounted  by  iron  pipe  projecting  4  inches 
above  ground. 

@  Fort  Madison  is  on  Iowa  side,  on  top  of  bluff,  just  above  north  and  south 
fence  about  1^  miles  back  of  river.  Fence  runs  across  bottom,  just  below  foundry 
shops  of  Chicago,  Santa  Fe  and  California  railway.  A  two-story  brick  schoolhouse 
stands  directly  south  of  station  on  street  on  which  street  caret  run  to  Fort  Madison. 
Station  is  about  2  miles  below  the  town.  Geodetic  point  marked  by  copper  bolt  in 
flat  tile  and  surmoimted  by  iron  pipe. 

@  Sherman  is  on  Illinois  side  of  river,  2^  miles  above  Nauvoo,  on  bluffs  in  timber, 
about  200  meters  below  where  steep  rocky  bank  of  river  ends  and  flat  bar,  partly 
covered  with  large  willows,  begins,  back  of  and  a  little  below  the  remains  of  an 
old  foundation  wall  standing  on  river  bank.  Station  stands  on  a  projecting  point 
in  ridge  75  meters  in  front  of  fence  at  edge  of  clearing.  Geodetic  point  marked  by 
usual  copper  bolt  in  tile,  surmounted  by  iron  pipe.  Several  trees  10  to  12  inches  diam- 
eter were  cut  around  station.  It  \a  about  100  meters  below  B.  M.  H^'  which 
stands  on  side  of  road  at  foot  of  hill.  A  house  stands  on  crest  of  bluff  about  400 
meters  above. 

@  Penitentiaryis  on  Iowa  side  on  crest  of  steep  bluff  above  ravine  just  above  new 
reservoir  of  Fort  Madison  city  waterworks.  Station  is  on  narjpow  ridge  parallel  with 
river  and  75  meters  above  end  of  ridge.  A  two-story  brick  house  stan^  800  meters 
back  of  and  a  little  below  station,  which  is  10  feet  from  crest  of  bluff  on  river  side. 
Geodetic  point  marked  by  copper  bolt  in  tile,  surmounted  by  iron  pipe  projecting  14 
inches  out  of  ground.    About  1  mile  above  Fort  Madison  railroad  bridge. 

@  Niota  is  on  Illinois  side  of  river,  on  top  of  bluff,  about  1  mile  below  Chicago, 
Santa  F6  and  California  Railway  bridge  at  Fort  Madison.  It  is  6  meters  back  of 
crest  of  bluff  on  a  small  mound,  about  100  meters  below  where  bluffs  turn  back  from 
river.  It  is  almost  directly  opposite  railroad  depots  in  Fort  Madison.  Bluffs  tim- 
bered. It  is  in  front  of  and  a  little  above  a  lence  corner  at  northwest  corner  of 
clearing..  Geodetic  point  marked  by  usual  copper  bolt  in  tile,  surmounted  by  iron 
pipe  projecting  8  inches  out  of  ground.    Line  cut  through  timber  to  Appanooce. 

@  Appanooce  is  on  Illinois  side.of  river,  in  cultivated  field,  20  meters  above  t<^le- 
graph  pole  on  which  is  fastened  two  hundred  and  thirty-fourth  mile  board  Chicago, 
Santa  Fe  and  California  Railway,  and30  meters  west  of  west  right-of-way  fence.  Road 
crosses  railroad  about  800  meters  above  station.  It  is  about  2  miles  above  Niota, 
HI.  Geodetic  point  marked  by  usual  copper  bolt  in  tile,  surmounted  by  iron  pipe 
projecting  above  ground  1  foot.    It  is  about  three-fourths  mile  back  from  river  bank. 

@  Lomaz  is  on  Hlinois  side,  on  top  bluffs  about  800  meters  above  Milepost  18, 
Carthage  branch  of  Chicago,  Burlington  and  Quincy  Railroad,  2^  miles  above  Dallas 
City.  Station  is  on  crest  of  bluff  back  of  small  field  used  for  pasture.  250  meters 
above  house.  It  is  on  the  upper  one  of  three  small  ridges  which  form  the  point  on 
the  bluff  line.  Geodetic  point  marked  by  usual  copper  bolt  in  square  tile,  sur- 
mounted by  iron  pipe  jjrojecting  4  inches  above  ground. 

@  Dallas  is  on  Illiuois  side,  on  bluff  about  three-fourths  mile  below  Dallas  City. 
Station  is  6  meters  south  of  picket  fence  running  down  the  bluff.  A  dry  creek  run- 
ning out  of  small  ravine  just  above  station  runs  through  Bridge  320  on  Chicago, 
Santa  F6  and  California  Railway.  Geodetic  point  marked  by  small  copper  bolt  in 
tile,  surmounted  by  iron  pipe  projecting  10  inches  above  ground. 

@  Westcott  is  on  Iowa  side,  on  top  ot  bluff,  about  one-fourth  mile  below  (toward 
Fort  Madison)  Milepost  15,  St.  Louis,  Keokuk  and  Northwestern  Railroad.  In  cor- 
ner of  fence  at  jog  m  road.  A  two-story  brick  house  stands  on  crest  of  bluff  where 
road  goes  down  bluff  about  300  meters  above  station.  Geodetic  point  marked  by 
usual  copper  bolt  in  tile,  surmounted  by  hon  pipe  projecting  10  inches  above  ground. 
Line  cut  to  penitentiary  @. 

@  Carman  is  on  Hlinois  side,  on  bare  bluff,  on  land  owned  by  James  Perry,  3  miles 
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east  pf  Carman.  An  east  and  west  road  crossing  the  railroad  ends  at  fence  at  foot 
of  hill,  150  meters  north  of  station.  A  hedge  fence  rans  north  and  south  40  meters 
west  of  station.  An  east  and  west  board  fence  is  60  meters  south  of  station.  A  two- 
story  white  frame  house  stands  200  meters  above  station  on  hill.  Station  is  on  small 
knoil  above  gully,  and  is  not  on  highest  ]>art  of  bluff.  Geodetic  point  is  marked  by 
usual  copper  bolt  in  tile,  surmonnted  by  iron  pipe  projecting  2  inches  above  ground. 

@  Wever  is  on  Iowa  side  in  bottom,  about  2  miles  southeast  of  town  of  Wcver,  on 
land  owned  by  George  Tucker.  It  is  200  meters  east  of  road,  in  pasture  li  meters 
east  of  fence.  A  small  one-story  frame  house  stands  on  west  side  of  roaid  nearly 
west  of  station.  Schoolhonse  stands  on  road  200  meters  south  of  house.  Geodetic 
point  marked  by  usual  copper  bolt  in  tile,  surmounted  by  iron  pipe. 

@  Patterson  is  on  Iowa  side,  on  crest  of  blnfTs,  75  meters  above  Milepost  5,  St. 
Louis,  Keokuk  and  Northwestern  Railroad.  At  wire  fence  running  along  bluff.  A 
house  stands  opposite  the  milepost  at  foot  of  hill.  Geodetic  point  marked  bv  usual 
copper  bolt  in  tile,  surmounted  by  iron  pipe  projecting  8  inches  above  ground. 

@  Burlington  is  on  crest  of  bluff  in  South  Burlington,  on  line  of  fence  on  north 
line  of  alley  south  of  Polk  street,  and  2  meters  from  end  of  fence,  about  200  meters 
below  brid|^.    Geodetic  point  marked  by  usual  copper  bolt  in  tile. 

@  Sater  is  on  Iowa  side  on  crest  of  bluff  about  6  miles  above  Burlington.  A  one- 
and-a-half  story  frame  house  stands  on  east  side  of  road  about  100  meters  south  of 
station.  Bluff  is  partly  wooded.  Road  runs  up  bluff  800  meters  south  of  station. 
House  at  foot  of  bluff  is  painted  dark  red  with  white  trimmings  and  is  not  occupied.  * 
Geodetic  point  marked  by  usual  copper  bolt  in  tile,  surmounted  by  iron  pipe  pro- 
jecting 14  inches  above  ground. 

©Gladstone  is  on  bluff  south  of  town  of  Gladstone^  111.  Old  distillery  stands  200 
meters  sou tJi west  of  station  at  foot  of  bluff.  Station  is  in  pasture  300  meters  east  of 
main  street  of  town  running  south  from  depot,  and  100  meters  south  of  south  street 
of  town.  10  meters  north  of  fence.  Geodetic  point  marked  by  copper  bolt  in  tile,  sur- 
mounted by  iron  pipe  projecting  2  inches  out  of  ground. 

^  Ellison  is  on  Illinois  side,  in  bottom  opposite  lower  part  of  Burlington,  about  3 
miles  back  from  river  and  one-half  mile  below  Ellison  Creek.  It  is  on  sand  ridge  75 
meters  south  of  east  and  west  road  and  400  meters  east  of  where  Carman  and  Burling- 
ton road  turns  south.  A  house  and  large  red  bam  stand  150  meters  north  of  station. 
Geodetic  point  marked  as  usual. 

@^  Henderson  is  on  Illinois  side  on  bluff  3  miles  above  Oquawka  station.  Is  on  pro- 
jecting point  of  blu^  near  where  Henderson  river  comes  to  bluff.  A  house  stands  at 
foot  of  bluff  1,200  meters  south  and  one  on  bluff  300  meters  directly  back  of  station. 
Geodetic  point  marked  by  copi)er  bolt  in  tile,  surmounted  by  pipe  projecting  8  inches 
out  of  ground.    Station  on  land  owned  by  Mr.  H.  P.  Burghet. 

@  EMt  base  is  on  south  side  of  track  of  Chicago,  Burlington  and  Quincy  Railroad 
at  toot  of  low  embankment  and  three  telegraph  poles  west  of  crossing  just  west  of 
milepost  No.  47.  Geodetic  point  marked  by  usual  copper  bolt  in  tile,  surmounted  by 
iron  pipe. 

Elevation  of  @  east  base,  596.28. 

^West  base  is  on  north  side  of  right  of  way  of  Chicago,  Burlington  and  Quincy 
Railroad,  3'  meters  south  of  right-of-way  fence,  300  meters  east  of  east  road  crossing 
in  town  of  New  Boston.  On  highest  part  of  ground  through  which  railroad  has 
been  cut.    Geodetic  point  is  usual  copper  bolt  in  tile  with  pipe  projecting  8  inches. 

Elevation  of  @  west  base,  583.96. 

New  Boston  base  line  was  measured  along  south  side  of  track  of  Chicago,  Bui^ 
lington  and  Quincy  Railroad  running  east  from  New  Boston. 

@  Sturgeon  is  on  Illinois  side  on  top  of  bluff'  5  miles  north  of  New  Boston.  It 
is  nearly  on  line  with  the  north  and  south  main  road  from  New  Boston  to  Muscatine. 
A  small  white  house  stands  on  bluff  side  of  road,  )00  meters  south  of  station.  It  is 
12  meters  south  of  fence  running  up  blufif^  at  south  end  of  orchard. 

@  Bald  Bluff  is  on  highest  point  of  *^Bold  Bluff''  on  Illinois  side,  ^  miles  south- 
east of  Keithsburg.  Bluff  is  very  prominent  from  all  directions.  Geodetic  point  is 
usual  copper  bolt  in  tile,  surmounted  by  iron  pipe  projecting  8  inches.  Staticm 
is  on  land  owned  by  H.  P.  Burghet  (f). 

@  Kingston  is  on  Iowa  side  about  7  miles  south  of  Oakville.  Station  is  on  very 
prominent  bluff.  Road  from  Toolsboro  to  Burlington  runs  along  foot  of  bluff.  Small 
white  frame  house  stands  on  bluff  side  of  road  a  Tittle  north  of  station.  A  road  runs 
up  gully  and  onto  bluffs  about  400  meters  north  of  station.  Schoolhouse  stands 
short  distance  north  of  fork  in  road.  Station  is  on  cultivated  ground,  75  meters 
south  of  wire  fence  running  down  bluff  to  near  house.  Bluffs  timbered  300  meters 
below  station.  Line  cut  to  station  Gladstone.  Geodetic  point  marked  by  usual 
copper  bolt  in  tile,  surmounted  b^  iron  pipe  projecting  14  incnes  above  ground. 

©Toolsboro  is  on  crest  of  blufts,  about  three-fourths  mile  below  Toolsboro,  Iowa, 
on  land  owned  by  Mrs.  Parsons.  It  is  about  100  meters  in  front  of  road,  in  timl)er. 
Mrs.  Parson's  house,  a  two-story  white  frame,  stands  on  west  side  of  road,  about  300 
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meters  above  (north)  station.  Station  stands  on  extreme  edge  of  hill  and  on  a  little 
projecting  point.  Geodetic  point  is  marked  by  usual  copper  bolt  in  tile,  snrmounted 
by  iron  pipe  projecting  8  inches  above  ground. 

@  Louisa  is  on  crest  of  bluffs  on  Iowa  side,  nearly  due  west  of  Port  Louisa.  Sta- 
tion is  2  meters  north  of  fence  on  north  side  of  small  cemetery  known  as  "Cameron 
Cemetery,"  and  two  meters  east  of  north  and  south  fence  running  along  crest  of 
bluffs  on  land  of  Mr.  Cameron.  Road  comes  up  bluff  just  south  of  cemetery.  Geo- 
i)etic  point  marked  by  usual  copper  bolt  in  tile,  surmounted  by  iron  pipe  projecting 
15  inches  above  ground. 

A  B.  M.  Pat.  is  ,at  point  of  preliminary  location  of  @  Patterson.  As  it  could  not 
be  used  as  a  secondary  station,  the  ^  tile  wa«  left  in  position  and  a  B.  M.  cap  was 
placed  on  top  of  pipe.  It  is  in  field  2  meters  north  of  hedge  fence,  on  hill  near  top, 
abreast  the  4-mile  post  Chicago,  Burjington  and  Quincy  Railroad.  A  two-story 
stone  house,  with  no  roof,  is  on  slope  of  hfll  about  100  meters  from  stone. 

The  name  is  chosen  to  prevent  coufiision,  as  a  secondary  station,  "Patterson," 
>v(w  chosw  1424.4  meters  below  on  the  bluffs. 


Appendix  4  B. 

keport  op  assistant  enginkkr  o.  w.  fbrgu80n,  on  fikld  work  and  reduction 
of  precise  levels  from  st.  paul,  minnesota,  to  savanna,  illinois,  with 
tabulated  results  and  descriptions  of  bench  marks. 

Office  of  the  Secretary, 
8t  Lou\9f  Mo,,  March  IS,  189S, 

Sir  :  I  have  the  honqr  to  present  the  following  report  on  precise-level  work  from 
St.  Paul,  Minn.,  to  Savanna,  111. : 

The  double  precise-level  party  for  this  work  was  organized  at  this  office  on  April 
25,  1891,  and  consisted  of  O.  W.  Ferguson,  assistant  in  charge;  L.  M.  Mann,  assist- 
ant engineer;  F.  B.  Williams,  recorder;  Irving  W.  Durfee,  recorder:  John  P.  Baker, 
rodmanj  L.  B.  McKeen,  rodman ;  J.  A.  Warrick,  rodmau ;  R.  J.  Dickinson,  rodman ; 
Frank  VanNess,  foreman;  £.  J.  Burgess,  axinan;  H.  M.  Conradt,  axman;  H.  M. 
Willson,  axman;  J.  H.  Tyner,  cook;  T.  M.  Brennan,  steward. 

The  United  States  survey  boat  Kentucky  had  been  assigned  to  this  work  and  was 
lying  at  the  foot  of  Barton  street.  Pursuant  to  orders  from  Chief  Assistant  Ockerson, 
all  hands  were  on  board  ready  to  start  up  the  river  under  tow  by  the  United  States 
steamer  Patrol  at  11  o'clock  on  April  25,  1891.  Owing  to  the  lar^e  number  of  tile 
and  iron  pipe  and  stores  that  had  to  be  stowed  away  on  the  United  States  boats 
Illinois  and  Kentucky,  the  Patrol  did  not  get  under  wav  until  4 :45  p.  m. 

The  secretary  of  the  Commission,  Capt.  Carl  F.  PaHfrey,  accompanied  the  fleet  as 
far  as  the  head  of  the  Des  Moines  Rapids  Canal,  where  we  left  the  United'  States  sur- 
vey boat  Illinois.  Chief  Assistant  Ockerson  accompanied  the  Patrol  all  the  way^  to 
St.  Paul,  which  point  we  reached  without  damage  or  loss  at  10  a.  m.  on  May  2,  having 
passed  the  729  miles  in  one  hundred  and  sixty-one  and  one-half  hours,  or  at  an 
average  speed  of  4.52  miles  per  hour,  including  stops  that  were  made  for  coal,  to 
distribute  the  tile  bench  marks  (at  Genoa,  Wabasha,  Red  Wing,  and  Hastings),  to 
detach  and  tie  up  the  Illinois,  four  hours  at  Fountain  City  on  account  of  rafts,  one 
hour  at  Lake  Side  on  account  of  wind,  and  seven  and  one-half  hours  at  Hastings  on 
account  of  the  danger  in  passing  rafts,  logs,  and  numerous  dikes  in  the  night.  About 
twenty-four  hours  in  all  wa«  consumed  in  these  stops,  making  the  running  speed 
5.31  miles  per  hour.  , 

The  party  was  subsisted  on  the  quarter  boat  Kentucky,  well  equipped  for  work, 
btung  furnished  with  tackle,  tools,  furniture,  cooking  outfit,  table  and  kitchen  uten- 
Kils,  bedding,  towels,  napkins,  etc.,  no  per  diem  being  allowed,  but  all  supplies  and 
labor  paid  for  by  tlio  Commission  on  properly  signed  vouchers. 

Tlie  Kern  precise  levels  Nos.  1,  3,  and  5,  with  Kcm  precise-leveling  rods  Nos.  11, 
13,  18,  and  19,  with  the  accompanying  articles,  were  assigned  to  the  party.  They 
are  the  same  kind  of  instruments  and  rods  as  are  described  in  the  report  of  the  Com* 
mission  for  1883,  page  55. 

On  landing  at  Pig  Eye,  2J  miles  below  St.  Paul,  we  immediately  set  to  work  to 
determine  the  necessary  instrumental  functions,  in  order  for  the  field  reduction  of 
the  work. 

(1)  These  are  the  value  of  one  division  of  the  level  tube  and  the  distance  at  which 
it  subtends  1  millimeter  on  the  rod. 

(2)  The  total  and  the  relative  value  of  the  wire  iutcTvals  in  each  instniment,  thus 
finding  the  space  intercepted  at  all  distances  by  the  wires  on  the  rod,  and  their  dif- 
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f©rence,-in  order  to  be  able  to  use  their  values  subfwquently  to  check  the  Te:)dingB 
made  and  to  find  from  the  -wire  intervals  obtained  in  all  readings  the  length  of  the 
observation,  tables  beiQg  constructed  at  once. 

(3)  The  amount  of  inequality  of  telescope  rings  to  enable  one  to  apply  the  proper 
correction  to  the  excessive  sights,  it  not  being  possible  to  eliminate  this  error  by 
adjustment;  and  it  not  being  a  quantity  that  can  be  readily  determined  like  that  of 
inclination  and  colliumtion. 

(4)  The  value.of  what  has  been  called  the  ''A"  of  rods,  which  is  the  distance  from 
■the  first  graduation  of  the  rod  to  the  bottom  of  the  spur.  Though  in  fact  it  is  100  mil- 
limeters leas  this  quantity  that  is  applied,  all  readings  on  the  ro<ls  being  100  millime- 
ters more  than  the  distance  above  the  first  graduation.  It  is  always  necessary  to 
apply  this  quantity  when  one  observation  (as  backsight)  is  taken  on  a  rod,  and 
the  other  (as  foresight)  directly  on  the  bench  or  on  a  rod  graduated  from  the  bot- 
tom, ab'when  reading  directly  on  a  copper  bolt  leaded  horizontally;  also  when  read- 
ing the  three  wires  uirectly  against  a  gauge. 

The  first  operation  necessary  is  to  make  this  distance  the  same  for  two  rods  that 
are  to  be  used  together.  I  devised  a  method  for  this  that  is  extremely  accurate. 
Owing  to  the  two  points  to  be  measured  between  being  in  different  planes,  it  is  very 
difficult  to  measure  this  quantity  directly.  After  they  were  made  approximately 
equal  the  insti*ument  was  mounted  on  a  stump  and  the  rods  nlternately  on  another 
stnmp  about  of  the  same  height  and  about  8  meters  distant ;  the  center  wire  was 
then  set  by  elevating  screw  on  to,  say,  the  zero  of  gra<lnation  and  the  bubble  read, 
and  then  the  rod  slightly  filed  off,  which  proved  to  be  the  longer,  as  determined  by 
the  readings  of  the  bubble.  When  the  bubble  read  the  same,  whichever  rod  waa  held 
on  the  spike  the  "A's"  were  of  the  same  length.  The  absolute  length  of  '*A"  can 
then  be  determined  very  closely  by  reading  on  the  rod  and  on  a  stick  set  on  the  same 
point  by  measuring  the'  diftcrence  between  the  length  of  the  graduated  portion  inter- 
cepted and  the  length  of  stick  intercepted. 

The  magnifying  power  of  these  Keni  t<*le8copes,  determined  J^y  comparing  the  vis- 
ual angle  Ijetween  the  extreme  wires  as  viewed  thrtmgh  the  telescope  with  the  natu- 
ral angle  thnt  the  space  intercepted  bet^veen  these  wires  subtend  on  a  rod  at  the  same 
distance,  is  52. 

Each  instrument  was  provided  with  a  large,  square  umbrella  standing  5  feet  high 
to  protect  it  from  the  w^md,  also  a  smaller  umbrella  to  protect  it  from  the  sun.  ITie 
rod  supports  for  turning  points  were  footplates  or  pins.  Stakes  with  nails  in  their 
top  were  used  whenever  the  ground  was  too  soft  for  other  siijiport^.  The  footplates 
give  excellent  results  on  ground  in  which  there,  is  sand  or  gravel  if  not  very  loose. 
The  pins  are  better  for  ground  loose  on  the  surface  or  for  woodland  where  there  is  a 
good  deal  of  vegetable  substance  in  the  soil. 

The  general  health  of  the  party  seemed  to  be  affected  during  tlio  first  four  weeks 
of  the  work.  Diarrhea  was  the  form  of  attack ;  this  was  probably  caused  by  change 
of  water.  After  this  the  health  of  the  party  throughout  was  good.  Assistant  Mann's 
ill  health  and  inexperience  with  this  particular  kind  of  work  made  it  necessary  to 
make  a  change  in  assistants.  He  was  therefore  ordered  back  to  offl.ce  on  May  27. 
A.  L.  Johnson,  appointed  by  the  office  as  assistant,  reached  the  field  and  began  work 
on  May  30.  All  of  the  party  excepting  the  chief  were  inexperienced  in  precise  level 
work. 

On  the  morning  of  the  6th  of  May  actual  field  work  was  begun  by  one  party ;  O. 
W.  Ferguson,  observer.  Afternoon  of  the  same  day  Assistant  Mann  took  same  party 
and  began  work.  Assistant  Ferguson  working  witli  the  other  party. 

Line  of  tvork, — It  being  conducive  to  good  work  to  operate  on  hard  and  well- 
settled  ground,  and  it  also  being  conducive  to  small  probable  error  to  shorten  the 
line,  the  line  of  work  followed  the  line  of  the  railroads  whenever  they  were  accessible 
to  the  river,  care  always  being  taken  to  set  the  foot  plate  or  pin  so  that  they  would 
not  be  disturbed  should  a  train  pass  by.  The  rear  support  was  never  disturbed  until 
the  forward  one  had  been  fixed,  thus  we  were  always  prepared  to  be  suri>rised  by  an 
express  or  freight  train ;  the  greatest  damage  they  could  do,  which  was  often  done, 
was  to  drive  the  instrument  from  the  track  just  before  being  able  to  complete  the 
forward  observation.  Work,  however,  can  be  carried  along  more  rapidly  on  railroad 
line  than  in  most  any  other  place,  there  being  no  brush  to  cut,  no  soft  ground  to  con- 
tend with,  and  the  grades  are  not  sufficiently  abrupt  to  interfere  with  the  length  of 
observation.  This  line  of  work  continues  from  St.  Paul  along  the  line  of  the  Chicago, 
Burlington  and  Northern  Railroad  to  a  point  Similes  below  Diamond  Bluff,  where  it 
leaves  this  road  and  follows  through  the  country,  through  Trenton,  Wis.,  crosses  the 
slough  of  Island  24,  down  Island  24  to  opposite  Red  Wing,  where  we  made  a  river 
crossing  by  reciprocal  leveling,  then  down  along  the  right  bank  to  Wacouta,  where 
we  reach  Lake  Fepin:  continues  along  down  the  right  bank  of  I^ake  Pepin  to  2  miles 
below  Lake  City,  a  distance  of  29  miles  withimt  any  railroad ;  then,  via  Chicago, 
Milwaukee  and  Saint  Paul  Railrojwl,  along  the  right  bank  to  Wiiba«ha,  Minn.;  then 
along  the  right  bank  without  railroad  or  other  road  8  miles,  to  Alma,  just  above 
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which  town  we  made  another  river  orossiug  over  into  Wisconsin;  then  the  line  fol- 
lowed the  Chicago,  Bnrlin^n  and  Northern  Railroad  to  Winona,  where  we  made 
another  crossing  on  the  Chicago  and  Northwestern  Railroad  Bridge;  then  we  follow 
the  Chicago,  WUwaukee  and  Saint  Paul  Railroad  and  cross  on  their  bridge  above 
La  Crosse  to  Wisconsin,  following  the  Chicago,  Burlington  and  Northern  Railroad 
to  Prairie  du  Chien,  where  we  cross  back  to  the  Iowa  side  via  the  trestle  bridge  of  the 
Chicago,  Milwaukee  and  Saint  Paul  Railroad,  following  this  road  to  4  miles  be- 
low Bellevue;  thence  along  the  right  bank  of  river  to  opposite  Island  253,  crossing 
over  b^  reciprocal  leveling  and  foUowing  the  left  bank  a  distance  of  10  miles  with- 
out railroad  to  Arnold  Landing,  where  we  reached  the  line  of  the  Chicago,  Burling- 
ton and  Norl;hem  Railroad  again  and  follow  it  to  Savanna,  where  onr  work  con- 
nected with  the  precise-level  bench  marks  established  by  the  Commission  in  1883. 
Thus  it  will  be  seen  that  84.4  per  cent  of  the  main  line  followed  the  railroads  and 
15.6  per  cent  followed  along  the  river  shore.  It  is  to  be  noticed  that  this  line  of 
precise  bench  marks  is  very  accessible  to  the  river,  yet  they  are  all  where  they  should 
remain  for  many  years.  Proper  sacrifice  was  always  made,  to  keep  in  reach  of  the 
river. 

Moving  quarter  }M>at.  —The  Kentucky  was  not  supplied  with  steam  power.  Her  tim- 
bering was  very  weak,  though  the  planking  was  quite  good.  The  boat  was  dropped 
by  hand  from  point  to  point  as  the  work  progressed.  This  was  done  as  far  as  pos- 
sible when^it  was  calm.  At  such  times  the  work  of  moving  the  boat  was  easy,  but 
it  was  not  possible  alwavs  to  wait  for  calm  weather.  Also  when  it  appeared  to  be 
calm  in  one  place  it  would  be  quite  the  contrary  a  mile  or  two  distant.  No  little  anx- 
iety was  felt  in  passing  the  many  dikes  and  along  the  rip  rapped  shores  toward  which 
the  boat  would  often  manifest  a  strong  attraction,  what  with  the  wind  and  current 
trending  to  the  bank,  sometimes  it  scraped  the  rocks.  At  the  head  of  Island  46,  com- 
ing suddenly  under  the  protection  of  the  timber,  the  wind  having  before  kept  the 
Kentucky  off  the  shore,  she  all  at  once  started  for  land,  and  crushed  a  skiff  before  she 
stopped  against  the  bank,  which  was  of  earth.  From  the  start  throughout  the  sea- 
son, improvement  was  made  in  handling  the  boat.  The  best  results  could  be  obtained 
by  the  crews  of  six  oars  each  in  the  front,  a  sweep  on  each  side  in  front,  and  a  steer- 
ing sweep  behind.  In  this  manner  we  moved  the  boat  when  the  wind  was  qnite 
adverse :  often  all  this  power  would  be  required  t>o  keep  the  boat  off  the  shore  while 
she  drifted  with  the  current.  The  most  dangerous  navigation  was  through  Lake 
Pepin.  The  bluffs  are  very  high,  and  the  wind  uncertain,  blowing  only  in  spote  and 
in  different  directions.  Out  in  the  lake  it  may  blow  offshore,  while  under  the  bluffs 
there  will  be  an  underwhirl  that  blows  toward  shore.  This  last  drove  us  to  the  rocks 
a  couple  of  times  in  spite  of  all  we  could  do,  but  with  the  aid  of  pike  poles  she 
touched  quite  gently;  then  by  hitching  a  line  pretty  well  back  she  was  towed  to 
harbor.  At  Kings  Coulee  such  a  violent  storm  came  up  that  the  spars  gave  way 
and  the  Kentucky  was  blown  hard  against  the  gravel,  but  one  paijty  reached  the  boat 
at  this  time,  and  she  was  kept  from  pounding  on  the  bottom  by  props  and  pikes 
until  the  storm  abated  and  the  spars  were  reset. 

Connectiana  with  old  woi'k. — ^The  set  of  charts  furnished  me  were  plentifully  marked 
with  locations  and  short  descriptions  and  elevations  of  old  bench  marks.  These  were 
all  searched  for  whenever  our  line  passed  in  the  same  vicinity,  and  if  found,  accord- 
ing to  instructions,  side  lines  were  run  to  them  if  they  could  not  be  taken  in  the  main 
line.  Comparatively  but  few  of  them  could  be  found  and  a  large  proportion  of  those 
found  were  in  bad  condition,  the  nails  and  tacks  of  which  they  were  composed  in 
several  instances  being  rotted  loose.  Some  quite -pennanent  old  bench  marks  were 
found  in  the  towns  along  the  route.  The  elevations  of  these  old  bench  marks  as 
given  on  the  majNi  were  a  source  of  some  annoyance.  We  never  could  check  with 
them  nor  come  within  from  a  foot  to  40  feet  of  any  constant  difference  from  these 
elevations.  Through  the  courtesy  of  the  Rock  Island  ofiQce  more  recent  descriptions 
and  continuous  elevations  and  of  some  more  recent  bench  marks  were  furnished  me 
from  time  to  time.  In  some  cases  this  information  was  a  little  behind  the  progress 
of  the  work,  but  otherwise  all  of  these  (of  which  I  submit  the  list)  that  were  near 
the  line  of  work  and  could  be  found  were  connected  with.  • 

All  of  these  gauges  found  were  also  tied  onto  and  the  datum  of  cities  passed  through 
were  connected  with  when  there  had  been  any  datum  established.  In  these  connec- 
tions with  the  old  benches  there  wan  a  general  tendency  to  quite  good  agreement  for 
ordinary  levels,  with  some  exceptions. 

The  elevations  furnished  in  '* gauges  and  bench  marks"  were  found  to  vary  1.2 
feet  in  the  widest  places  when  the  elevations  were  subsequently  determined  in  refer- 
ence to  Cairo  datum.  Elevations  were  also  quite  geuerally  taken  of  the  "  base  of 
rail "  in  front  of  depots  passed  on  the  line  of  Work. 

No  old  bench  mark  connected  with  was  given  aliew  nuiuber;  it  was  designated  by 
its  old  number,  as  B.  M.  "  a,"  or,  if  it  had  no  number,  as  old  B.  M.  so  and  so. 

Neto  bench  marke. — These  were  of  two  denominations,  permanent  and  temporary. 
The  permanent  ones  were  located  with  great  care,  with  a  view  to  remaining  an  in- 
definite period.    They  were  most  all  set  where  they  could  be  easily  and  accurately 
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describe^,  afi  at  interBections  of  roads,  comers  of  fences,  close  in  the  comers  of  door 
yards,  many  of  them  not  far  from  railroad  bridges,  close  to  the  limit  of  the  rls^ht  of 
way.  and  generally  on  the  railroad  side  of  the  fence.  This  kind  of  permanent  bench 
marK  was  designed  by  Chief  Assistant  J.  A.  Ockerson.  It  is  described  and  illustrated 
on  page  3485  of  the  report  of  the  Commission  for  1891.  It  consists  of  a  vitrified  tile, 
manufactured  by  the  Laclede  Fire-Brick  Company,  of  St,  Louis,  18  by  18  inches  on  the 
bottom,  4  inches  thi ck,  and  17i  b^  17i  io  ches  on  the  top.  The  letters  Mississippi  River 
Commission  are  marked  in  the  tile  before  baking ;  also  around  the  center  there  is  cast^ 
a  circle,  which  is  the  characteristic  mark  of  the  bench  mark,  the  same  kind  of  a  tile,^ 
but  marked  with  a  square  and  triangle,  respectively,  being  used  for  survey  monu- 
ments and  triangnlution  stations. 

In  the  center  of  this  circle  and  in  the  center  of  the  tile  a  hole  is  cut  l^^inohes  deep 
and  three-fourths  of  an  inch  in  diameter.  Into  this  hole  is  leaded  aVopper  bolt 
three-fourths  of  an  inch  in  diameter  and  standing  with  rounding  top  one-third  of 
an  inch  above  the  surface  of  the  tile.  The  top  of  this  bolt  constitutes  the  perma- 
nent bench  mark.  The  top  of  the  tile  is  set  about  3  feet  below  the  surface  of  the 
ground,  the  bottom  of  the  hole  being  first  tamped  hard  and  made  horizontal  by  try- 
ing it  with  a  common  hand  level  about  a  foot  long  before  the  tile  is  put  in  place.  It 
is  then  well  settled  and  the  edges  tamped  up  before  it  is  connected  with  as  a  perma- 
nent bench  mark.  Over  this  copper  bolt  and  concentric  with  it  is  set  an  iron  pipe  4 
inches  in  diameter  resting  in  a  flat  circular  recess  cast  in  the  tile  to  receive  it.  The  bot- 
tom of  this  wrought-iron  pipe  is  spread  about  three-fourths  of  an  inch,  making  it 
rest  better  on  the  pipe  and  more  difficult  to  pull  off  of  its  seat  after  the  eartn  is 
tamped  around  it..  This  pipe  is  3  feet  Hi  inches  long  and  surmounted  by  a  heavy 
cast-iron  cap  fastened  firmly  to  the  pipe  by  two  opposite  brass  screws  having  small 
square  heads.  On  this  cap  is  cast  th6  letters  '^  Mississippi  River  Commission,  U.  8. 
P.  B.  M.,  1891."  The  elevation  of  the  slightly  elevated  ring  in  the  center  of  the  top 
of  the  cap  constitutes  another  bench  mark,  its  elevation  being  determined  in  dupli- 
cate, the  same  as  any  other  bench  mark,  and  not  deduced  from  the  length  of  the  pipe. 
There  were  106  of  these  tile  bench  marks  furnished  for  the  line.  As  the  United 
States  steamer  Patrol  passed  up  the  river  these  were  left  in  the  town  along  the  line  in 
batches  of  from  eleven  to  twenty,  so  that  the  quarter  boat  need  not  be  so  much  loaded 
and  incumbered.  They  were  set  in  places  that  distributed  them  well  over  the  dis- 
tance covered.  Very  few  of  these  are  set  in  towns,  as  in  such  places  the  stone  piers, 
culverts,  and  rock  foundations  of  substantial  buildings  furnish  excellent  places  to 
set  copper-bolt  bench  marks  in  these  rocks.  Their  location  can  be  perfectly  described, 
and  as  they  take  up  so  little  room  and  are  entirely  out  of  the  way,  they  are  rarely 
disturbed.  This  kind  of  permanent  bench  marks  are  made  of  copper  bolts  3  inches 
long  and  three-eighths  of  an  inch  in  diameter.  One  end  is  filed  flat  or  slightly 
rounding ;  the  other  is  upset  or  flattened  out.  A  hole  is  then  cut  by  a  stone  drill 
three-fourths  of  an  inch  in  diameter  to  such  a  depth  that  if  the  bolt  is  to  be  set  ver- 
tically it  will  just  reach  the  surface  of  the  stone,  or  if  it  is  to  be  set  horizontally  it 
extends  about  one-fourth  of  an  inch  in  beyond  tne  surface,  as  it  is  thus  better  pro- 
tected.   Melted  lead  is  then  poured  around  the  copper  bolt  In  position  and  tamped 

U.  S. 
in  compactly  by  punches.    The  letters      0    are  then  out  around  the  Copper  bolt  of 

P.  B.  M. 
such  size  and  depth  that  they  will  last  many  years. 

This  kind  of  a  bench  mark  set  horizontally,  the  center  befng  marked  with  a  prick 
punch,  is  very  satisfactory;  as  it  is  never  built  over,  it  will  not  be  worn  down  and 
can  not  easily  be  covered  with  rubbish. 

The  bench  marks  characterized  as  t^emporary  (T.  B.  Ms.)  were  made  of  stakes  care- 
fully driven  and  nails  driven  in  their  tops.  These  were  only  used  when  nothing 
better  could  be  found.  Usually  they  were  either  spikes  driven  in  stumps  or  in  the 
bases  of  trees,  or  the  highest  points  in  squares  worked  in  the  rook  of  culverts,  bridge 
piers,  l>owldera,  or  in  the  natural  ledges  of  rocks,  and  marked  •'  U.  El  S."  The  £>- 
lation  of  alTSKarks  were  well  described  in  the  note  books. 

There  were  set  on  this  line  of  tile Permanent  Bench  Marks . .  106 

There  were  set  on  this  line  of  iron  cap Permanent  Bench  Marks,  i  106 

There  were  set  on  this  line  of  copper  bolt Permanent  Bench  Marks . .  57 

Two  at  Hastings  cut  in  rock « Permanent  Bench  Marks..  2 

Total  number  of  permanent  bench  marks 271 

The  number  of  temporary  bench  marks  of  sufficient  permanency  to  be  given  in 

the  final  list  of  descriptions 214 

Number  of  old  United  States  bt  ncli  marks  connectod  with 49 

Number  of  city  bench  marks  coimected  with ., .\ . . .      7 

Number  of  gauges  bench  marks  connected  with 12 

All  of  these  points  in  number 553 
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are  described  iu  the  list  of  descriptions  and  their  elevations  given  above  Cairo 
datnm  plane  in  botb  meters  and  feet. 

In  the  main  line  of  work  there  were  396  stretches,  aggregating  484.68  kilometers; 
consequently  the  average  length  of  a  stret  h  was  1,224  meters. 

There  were  297  side  line  stretches,  aggregating  32,811  meters,  giving  109  meters  as 
the  average  length  of  a  side  line. 

Methods  of  work. — The  principle  followed  was  so  far  as  possible  to  divide  and  i\x 
responsibility  so  that  no  member  of  the  party  would  feel  unimportant  but  that  any 
failure  would  to  a  degree  attach  to  him,  also  to  educate  the  individuals  of  the  party 
up  to  appreciate  the  degree  of  precision  sought.  Men  dlAer  very  much  in  their  ideaM 
of  exactness.  To  a  very  ignorant  man,  as  I  have  had  occasion  to  observe  in  previous 
years,  a  distance  within  6  inches  is  considered  as  exactness. 

In  the  precise  level  work  an  unmeasurable  quantity  if  it  can  be  demonstrated  to 
exist  in  the  shape  of  an  error,  especially  if  of  a  constant  or  accumulating  character 
must  be  obviated  or  eliminated. 

The  observer  was  responsible  for  the  safe  handling  and  moving  of  his  instrument 
while  at  work,  he  being  the  only  person  that  handled  it. 

The  recorder  was  responsible  for  the  safe  keeping  of  the  note  book  and  for  writing 
in  all  necessary  data. 

The  rodmen  for  the  safe  handling  of  t  e  rods  at  all  times  and  places.  This  is  a 
task,  for  they  take  up  a  good  deal  of  loom,  are  often  crowded  in  the  skitfs,  likely  to 
be  scratched  and  bruised  in  carrying  through  wire  fences,  woods,  and  among  other 
objects,  and  if  scratched  but  little  each  day  would  be  greatly  defaced  at  the  end  of 
the  season.  So  on  down  to  the  axmen  and  cook,  who  contribute  largely  to  the  suc- 
cess or  failure  of  the  work. 

At  the  beginning  of  worlc  the  errors  of  coUimation  and  inclination  are  reduced  to 
small  quantities  by  repeated,  observations  and  reversals ;  this  operation  generally  re- 
quires from  ten  to  fifteen  minutes.  Then  the  instrument  being  set  up  at  the  proper 
distance,  according  to  the  weather,  of  from  40  to  100  meters,  the  rod  on  the  bench 
mark  is  read,  the  recorder  quickly  takes  out  the  intervals  and  notices  if  they  bear 
the  proper  ratio  to  each  other,  writes  down  the  size  of  bubble,  number  of  rod  read, 
and  makes  out  the  mean  of  the  three  wire  readings  and  writes  it  in  the  proper  column. 
Probably  before  all  of  this  is  finished  the  observer  begins  to  read  the  fore  ro<l.  The 
fore  sight  is  thus  read  very  soou  after  reading  the  back  sight,  so  the  errors  due  to 
time  are  relatively  small.  The  instruments  and  rods  are  continuously  changing  their 
heights  for  some  time  at  least  after  being  set,  and  within  these  limits  the  longer  the 
time  the  greater  the  change;  also  part-s  of  the  instrument  become  differently  ex- 
panded, and  the  refraction  due  to  a  difterent  air  floating  across  the  fore  sight  becomes 
difi'erent.  In  these  particulars,  time  errors,  I  believe  we  greatly  excel  doing  precise 
leveling  work,  by  generally  eliminating  errors  instead  of  attempting  to  measure 
them. 

The  best  general  elimination  of  refraction,  which  is  the  source  of  much  eiTor,  is  to 
take  the  fore  sight  of  the  same  length  as  the  back  sight  and  through  the  same  air. 
The  bubble  was  always  read  in  the  center,  a  custom  that  was  introduced  by  U.  8.  As- 
sistant Engineer,  J.  B.  Johnson,  on  the  line  from  Carroll  ton  to  Biloxi.  It  is  by  far 
tiie  best  method,  most  precise,  and  reduces  the  necessary  office  work. 

The  recorder  keeps  the  sum  of  back  sights  and  fore  sights  running  equal  by  send- 
ing the  i^re  rodman  long  or  short  the  needed  amount. 

At  the  close  of  the  wo^rk  the  errors  of  collimation  and  inclination  are  measured  by 
reverse  observations  and  applied  together  with  the  error  due  to  inequality  of  telescope 
rings  all  summed  in  millimeter  per  meter  and  applied  to  the  amount  of  the  excess  of 
fore  sights  over  back  sights,  or  vice  tei'sa,  with  tlie  proper  sign.  All  stretches  were 
duplicated  in  opposit'e  directions  by  the  same  level  party.  Until  we  reached  La- 
crosse, 140  miles  from  the  starting  point,  the  back  sights  were  uniformly  read  first; 
then  the  fore  si^ht  wm  read.  On  receiving  the  recommendation  from  the  president 
of  the  Commission^  forwarded  to  me  by  Chief  Assistant  J.  A.  Ockerson,  that  the  back 
sights  and  fore  sights  be  taken  alternately  first,  this  system  was  fhen  adopted. 
It  eliminates  quite  completely  the  error  due  to  change  of  height  of  instrument  duruig 
observations,  but  it  does  not  eliminate  any  change  that  may  persistently  take  place 
iu  the  change  of  heights  of  rod  supports  between  fore  sights  and  back  sights  on  the 
same  rod;  neither  does  any  other  system,  but  this  system  tends  to  magnify  this  error, 
as  at  every  alteraate  station  tlie  time  elapsing  is  longer.  I  have  known  since  1881, 
when  for  some  time  during  freezing  weather  1  practiced  this  method,  that  better  re- 
sults could  be  obtained  iu  this  way  than  by  always  taking  the  back  sight  first. 
This  method  during  this  season  showed  some  improvements  in  our  checking,  but 
nothing  very  marked,  as  there  appeared  to  be  very  little  constant  error  in  the  work 
previously. 

After  the  recorder  had  made  out  all  of  the  mean  wire  readings  and  summed  these 
and  the  tot^al  intervals  for  each  page  and  written  in  their  yiroper  ])laces  the  descrip- 
tions of  all  bench  marks  connected  with,  ho  handed  the  noles  to  the  rodman  to  be 
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checked.  The  rodman  then  went  over  the  work  of  the  recorder,  checking  all  dedac- 
tions  and  signing  his  initials  at  the  foot  of  each  page,  showing  that  the  page  had 
heen  checked  and  hy  whom.  After  making  all  necessary  corrections  the  recorder 
called  oif  the  intenrsd  of  each  sight  and  the  rodman  called  back  to  him  the  distance 
given  in  meters  by  the  table  for  each  interval;  these  were  then  snmmed  for  both 
back  sight  and  fore  sights.  Then  the  recorder  made  out  by  summation  and  sub- 
straction  the  difference  of  elevation  with  its  proper  sign.  If  the  run  under  consid- 
eration were  a  ^'direct'' run,  the  back  sights  were  called  (-(-)  plus  and  the  fore 
sights  were  called  ( — )  minus.  The  difference  was  then  taken  between  these  sums 
of  plus  and  minus  readings  and  the  forward  bench  (or  unknown  point)  referred  to 
the  rear  bench  (the  known  point)  from  which  it  had  been  determined,  with  the 
proper  sign  prefixed.  It  was  also  written  after  that  the  forward  bench  was  above 
or  below  the  rear  bench  as  there  was  an  excess  of  plus  or  minus  readings.  The  same 
object  was  reached  in  the  *' reverse"  line  by  always  considering  the  backsights 
(— )  minus  and  the  foresights  (+)  plus. 

The  length  of  each  stretch  was  made  out  at  the  same  time,  and  from  the  tablp  con- 
structed for  the  purpose  it  was  seen  whether  the  precision  of  the  work  of  the 
stretcii  found  by  comparing  one  line  with  theother  was  within  the  limit  of  error 
allowed,  which  was  8™™.  ^/Length  of  the  loop  in  kilometer  units.  If  it  came 
within  this  it  was  passed  unless  something  waa  discovered  that  discredited  one 
of  the  lines.  If  not,  it  was  rerun  until  this  limit  was  satisfied.  The  limit  of 
error  allowed  by  the  Commission  on  all  previous  precise  leveling  has  been  5**^'°. 
\/ Distance  in  kilometer  units  between  benches.  By  this  old  limit  the  allowable 
error  between  two  benches  1,2(K)  meters  apart  would  be  5,475"»"',  while  the  new  limit 
for  the  same  distance  would  be  4,647.  It  is  seen  that  the  new  limit  is  appreciably 
more  narrow  than  the  old.  This  having  been  done,  the  recorder  handed  the  notes 
to  the  assistant  engineer  or  observer  who  looks  the  work  through  to  see  that  the 
l)enches  are  rightly  numbered  and  referred  to,  that  the  differences  of  elevation  are 
reasonable,  correct  in  sign,  and  apj^arently  correct  in  amount.  All  of  these  results 
of  field  work  and  reduction  are  entered  on  a  field  tabulation  by  the  observers.  This 
tabulation  is  made  on  foolscap  paper  and  consists  of  nineteen  columns. 

Column  1  gives  the  name  and  number  of  the  B.  M.  under  consideration  and  to 
which  the  work  has  ben  carried. 

Column  2  gives  the  bench  from  which  it  was  determined. 

Column  3  gives  the  length  of  the  stretch  in  meters. 

Column  4  gives  the  total  distance  in  meters  from  the  initial  point. 

Column  5  gives  the  observer,  and  whether  main  or  side  line. 

Column  6  gives  the  direction  of  line. 

Column  7  gives  the  differences  of  elevation  with  sign  and  also  the  mean  difference 
of  elevation. 

Column  8  gives  the  residuals  of  each  line  from  the  mean. 

Column  9  gives  the  summation  of  the  residuals  in  the  direct  line. 

Column  10  givee  the  same  quantities  for  the  reverse  line. 

Column  11  gives  the  probable  error  of  the  mean  difference  of  elevation  as  deter- 
mined for  each  stretch. 

Column  12  gives  the  probable  error  of  the  resulting  elevation  of  this  bench  as 
computed  from  the  start. 

Column  13  gives  the  elevations  as  carried  in  meters. 

Column  14  gives  thd  elevations  as  carried  in  feet. 

Column  15  gives  the  elevations  in  feet  as  per  the  old  list. 

Column  16  gives  the  corrections  to  be  applied  to  old  elevations  to  bplng  them  to  the 
precise  level  results. 

Columns  17  and  18  give  the  summation  of  the  residuals  of  each  observer  from  the 
start. 

Column  19  gives  the  remarks. 

From  this  tabulation,  using  the  lengths  of  stretches  and  residuals  from  the  mean  of 
each  Btretch,*'the  two  independent  lines  direct  and  reverse  are  plotted.  This  profile 
gave  the  tendency  of  the  errors,  also  the  total  deviation  of  the  two  lines.  On  this 
profile  was  put  various  other  information,  as  name  of  locality,  dates,  etc.  There  was 
no  marked  tendency  of  the  lines  to  show  a  constant  error.  The  divergence  of  the 
two  lines  and  more  could  be  readily  accounted  for  by  uncompensated  accidental 
errors  of  observation.  The  lines  crossed  several  times.  The  greatest  deviation  from 
the  mean  in  the  field  plot  was  4  miles  below  Lynx\Hle,  where  it  had  reache<l 
4- 16.4™".  and  —16.4"™.  =  32.8  ™»».  The  same  plot  showed  this  divergence  to  be 
4-  7.1™".  —  7.1 "".  at  the  end  of  the  work  at  Savanna.  The  plot  of  the*  office  re- 
duction shows  the  lines  crossing  about  the  same  number  of  times,  but  the  origin  of 
the  residuals  in  three  stretches  were  reversed  in  the  field  work  bringing  the  lines 
nearer  together  in  places  above  but  showing  the  maximum  deviation  ttom  the  mean 
to  be  at  the  close  of  the  work  at  Savanna  -f  16.5  "'".  and  —  16.5  "".  being  about  the 
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same  +  15.9  "»'°.  and  — 15.9  ™'".  at  Dubuque,  Iowa.    At  no  place  does  the  divergence 
.  of  these  lines  reach  one-half  of  the  limit  [allowed  for  each  stretch]  S""".  >/ Distance 
of  loop  ilTkilometers  after  the  start,  and  it  is  away  inside  here. 

All  bench  marks  established  and  old  points  connected  with  and  landings  of  the 
quarter  boat  were  marked  in  their  proper  location  on  the  set  of  charts  furnished. 

River  cros^inga. — In  making  river  crossings  the  system  of  reciprocal  leveling  was 
used.  Two  observers,  one  on  each  side  of  the  river,  making  simultaneous  readings, 
give  the  best  elimination  of  refraction  and  a  perfect  elimination  of  curvature^  and 
when  combined  as  given  below  all  instrumental  errors  are  eliminated. 

The  instruments  are  set  up  on  opposite  banks;  10  meters  below  one  instrument 
and  above  the  other  good  stases  are  well  driven  and  nails  in  tops  for  rod  supports. 
Each  observer  then  takes  a  reading  on  the  rod  10  metiers  distant  with  telescope 
normal  and  'Hevel  direct.''  With  the  rear  instrument  this  reading  is  a  back  sight; 
With  the  forward  instrument  it  is  a  fore  sight.  Each  observer  then  reads  the  long 
sight  across  the  river.  With  the  rear  instrument  this  is  a  fore  sight,  and  with  the 
forwatd  instrument  a  back  sight. 

The  first  reading  is  taken  with  telescope  normal  level  direct. 

The  second  reading  is  taken  with  telescope  normal  level  reversed. 

The  third  reading  is  taken  with  telescope  inverted  level  reversed. 

The  fourth  reading  is  taken  with  telescope  inverted  level  direct. 
■  If  the  distance  is  too  long  for  direct  reading  on  the  rod,  which  will  be  the  case  when 
the  distance  is  over  240  meters,  targets  are  moved  in  place  by  signals,  the  center  wire 
only  being  read  and  recorded  by  the  recorders  at  the  rod.  Each  observer  then  reads 
the  short  distance  with  telescope  inverted,  level  reversed.  Then  the  parties  change 
sides  and  read  in  the  same  manner.  The  mean  of  all  sixteen  of  these  results,  with- 
out applying  any  corrections,  is  one  determination,  in  which  all.  errors,  including 
inequality  of  telescope  rings,  are  eliminated.  The  same  can  be  repeated  and  called 
the  reverse  line  or  these  results  may  be  combined  in  different  ways  for  inspection  to 
satisfy  the  observers  of  their  correctness  or  need  of  further  observations.  This  mean 
of  sixteen  observations  will  rarely  fall  outside  of  the  allowable  limit  of  error  if  the 
conditions  are  reasonably  favorable. 

Obstacles  to  good  observing, — In  the  work  of  precise  leveling  the  elements  that  are 
against  precision  and  that  must  be  contended  with  are :  First.  Ground  that  is  yielding. 
Second.  Wind,  which  shakes  both  the  instruments  and  rods,  changing  their  elevation 
during  observations  or  between  observations,  rendering  observing  slow  and  uncer- 
tain. Third.  A  want  of  uniform  temperature,  density,  and  humidity  iu  the  air, 
causing  changes  in  refraction  sometimes  of  disastrous  magnitude.  Fourth.  Vibra- 
tions in  the  air,  caused  by  radiation  of  heat  either  from  the  ground  to  the  air  or  from 
the  air  to  the  ground,  causing  the  wires  to  appear  jio  dance  about  on  the  rods.  Fifth. 
Shining  of  the  sun,  causing  unequal  expansion  of  the  instruments  used. 

(1^  The  unsteady  ground  must  be  avoided  or  the  necessary  precautions  taken  iu 
setting  the  instruments  and  rods  and  provisions  for  moving  around  them  made,  such 
as  temporary  platforms  supported  away  from  the  instrument. 

(2)  During  windy  weather  the  rod  supports  must  be  firm ;  then,  unless  the  wind  is 
too  strong  for  the  rodmen  to  hold  their  rods  well,  the  lar^e  umbrellas  furnish  suffi- 
cient protection  to  enable  one  to  continue  work.  Otherwise,  when  the  limit  is  about 
reached  work  should  be  discontinued. 

(3)  Irregular  refraction  can  often  be  detected  by  a  change  of  the  position  of  the 
wires  on  the  rod,  also  by  noticing  the  feeling  of  the  different' clouds  of  air  moving 
on  the  line ;  the  defense  is  to  take  short  observations  and  quickly,  or  discontinue 
work. 

(4)  There  are  but  two  measures  that  can  be  taken  against  the  bad  effect  introduced 
by  tremulous  air:  first,  by  setting  the  instrument  and  rods  in  such  positions  that  the 
line  of  sight  will  not  lie  close  to  the  disturbing  surface;  second,  by  shortening  shots. 
When  they  become  too  short  for  profitable  work,  before  this  dancing  motion  can  be 
narrowed  down,  which  is  about  <35  meters,  work  should  bo  discoutinued.  • 

(5)  The  sun  umbrella,  though  not  offering  complete  protection,  affords  enough  pro- 
tection to  enable  work  to  be  continued. 

Best  conditions  for  work. — ^The  best  conditions  for  work  are  when  none  of  these 
causes  of  disturbance  obtain.  On  solid  ground,  of  uniform  configuration,  with  the 
wind  gentlv  blowing  about  a  mile  or  a  mile  and  a  half  an  hour,  sufficient  light  to 
read  well,  but  otherwise  entirely  cloudy. 

Measure  of  precision. — This  is  found  in  the  answer  to  the  question  "How  close  does 
one  line  agree  with  the  other  line  between  the  same  points  run  by  the  same  party  iu 
opposite  cfirectiouf ''  The  system  followed  in  the  work  and  manner  of  reading  three 
wires  for  each  observation,  checking  on  the  intervals,  even  if  the  line  is  run  over  but 
once,  is  a  most  infallible  determination  of  the  difference  of  elevation  between  th*! 
two  points  within  narrow  limits.  This  fact  can  be  demonstrated  from  the  results  of 
any  field  season.  One  learns  what  they  may  expect  from  what  experience  has  shown 
will  happen,  also  from  the  theory  of  probabilities,  of  the  liability  of  the  happou- 
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ing  of  a  hypothetical  adverHe  combination.  Dnriu|;  this  season's  work,  ot  the  768 
loops  or  1,5%  lines,  only  9  have  shown  a  discrepancy  as  large  as  ten  millimeters  and 
only  one  pair  of  lines  varied  as  much  as  21.5  ™">  from  each  other.  These  were  mostly 
the  resnlt  of  inexperienced  observers. 

If  there  are  ''constant''  errors  in  the  work,  their  sum  appears  in  the  residuals, 
though  the  mean  of  the  two  lines,  run  in  opposite  direction,  eliminate  them.  It  can 
be  safely  assumed  that  there  are  alwavs  some  errors  of  the  nature  of  a  "  constant,'' 
if  in  some  regions  it  is  very  small.  Therefore,  the  probable  error  for  each  stretch  as 
computed  is  really  too  large  by  the  amount  of  this  constant  accumulation,  and  the 
probable  error  of  final  result  at  the  successive  benches,  as  computed  from  the  initial 
point,  is  too  large  for  the  same  reason.  However,  the  probable  error  of  the  final  re- 
sult at  Savanna,  in  the  484.68  kilometers  in  the  field  reduction  was  ±13.5<no'.  In  the 
office  reduction  it  became  J^IS.B,  giving  the  probable  error  per  kilometer  of  the  final 
reduction  i0.625™n'. 

The  precise  levels  of  the  Mississippi  River  Commission  have  been  followed  by 
ordinary  Y  levels  and  water  surfaces  by  their  topographic  and  hydrographic  parties 
for  a  distance  of  about  1,000  miles,  and  no  error  has  been  discovered  to  have  been 
made  in  the  precise  level  work.  This  shows  conclusively  the  absence  of  large 
errors.  This  lact  fig*ther  demonstrates  the  correctness  of  the  conclusion  that  the 
criterion  of  precision  is  a  reliable  one. 

Jieaults  of  work. 

Kilometers.     Miles. 
Length  of  line  completed=:main  liue=484. 68=301. 23 
side  Une6=  32.81=  20^07 
Total  lino  of  completed  work =516.99=  321.30 


Number 
of  times 
that  line 
«wasnu}. 

Length  of  line 
ill  meters. 

Total  length 
of  single 
line  nm. 

Thoasandths 

of  the  whole 

linenui. 

1..- 

515 
448,283 
10,973 
43,884 
4,802 
3,738 
4,796 

615 
696,566 
32,919 
175,536 
24,010 
22,428 
38,368 

1 

868 

21 

85 

9 

7 

9 

2 

S 

4 

5 

6 

8 

Total 

516. 991 
=321.8  mUes. 

1, 190. 342 
=739. 8  miles. 

1.000 

Proportional  parf  of  whole  line  rim  more  than  twice=13  per  cent.  Number  of 
single  runs  rejected  in  all=ll.  Thene  were  rejected  because  their  value^  as  com- 
pared to  the  mean  value  of  other  lines  over  the  same  stretch  was  unreasonable,  con- 
sidering the  precision  of  the  work. 

Total  number  of  days  in  the  field 167 

Average  length  of  line  completed  per  day "...  .miles. .  1. 924 

Excluding  the  24  Sundays  during  which  there  was  no  work  done,  the  average 
progress  per  day  becomes miles..     2.25 

The  casualties  happening  to  the  party  or  property  were  very  few.  The  quarter- 
boat  reached  Savanna  safely ;  the  instruments  suffered  from  no  serious  accident,  the 
most  severe  being  the  breaking  of  a  collimating  screw. 

Very  good  behavior  was  quite  uniformly  shown  by  the  crew,  though  three  men 
were  discharged  at  one  time  for  insubordination,  intoxication,  and  for  leaving  the 
boat  without  privilege.  I  noticed  that  gaming  cards  have  a  bad  effect  on  a  crew. 
They  produce  lassiness  and  are  quite  certain  to  lead  to  gambling  for  money.  No 
game  of  cards  was  subsequently  allowed  on  the  boat.  The  men  always  proved 
themselves  faithful  and  eflicient.  Assistant  A.  L.  Johnson  developed  great  skill  as 
an  observer.  The  success  of  the  work  is  also  due  to  the  care  of  recorders  F.  B.  Wil- 
liams, I.  M.  Durfee  (who,  however,  left  the  party  after  the  first  three  weeks  on  ac- 
count of  sickness),  and  John  P.  Baker. 

Respectfully  submitted. 

O.  W.   FKRGlTfiON, 

U.  S.  Assistant  Ettgineer. 
Capt.  Carl  F.  Palfrey, 

Corps  of  Engineers,  U,  8,  A,, 

JSecretarg  of  the  Mississippi  Biver  Commission* 
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report  of  mk.  o.  w.  ferguson,  assistant  knoinker,  on  office  reduction  of 
precise  levels,  st.  paul  to  savanna,  1891. 

Mississippi-  Ri\t?r  Commission, 

Office  of  the  Secretary, 
8t,  Louis,  Mo,,  March  14,  1899. 
Captain:  I  have  the  honor  to  present  my  report  on  office  reduction  of  precise 
level  work  between  St.  Paul,  Minn.,  and  Savanna,  111. 

Office  work  was  begun  on  October  22, 1891,  by  myself  and  Recorders  F.  B.  Williams 
and  John  P.  Baker. 

The  notes  of  this  work  are  contained  in  49  precise  level  note  books  Nos.  1915  to 
1963,  both  inclusive.  An  index  of  these  books  was  first  made,  showing  what  each  con- 
tained. This  and  other  information  was  properljy' printed  on  the  covero  of  the  books. 
Observations  for  the  close  of  the  season  of  all  instrumental  factors  were  then  made 
for  Kern  levels  Nos.  1,  3,  and  4,  and  for  level  tubes  Nos.  3,  5,  and  6.  There  was  then 
made  a  recomputatiou  for  these  factors  of  the  observations  taken  at  the  beff inning  of 
the  Held  seaaon  and  the  later  observations  also  computed  and  checked.  The  proper 
t-able8  and  values  were  then  made  out  for  all  observations.  The  values  as  found 
from  the  May  observations  were  used  to  the  middle  of  the  seasop ;  those  made  in  Oc- 
tober for  the  remainder  of  the  season. 
These  functions  were : 

*  Bat^of  obMrvation. 

(1)  Value  in  angle  of  one  division  of  level  tube  No.  5,  and  the 

distance  at  which  one  division  subtends  .l'»">  on  the  rod May  41, 891 

Value  of  the  same  for  the  same October  28, 1891 

Value  of  same  for  same  for  tube  No.  6 ^ May  4,  1891 

Value  of  saiuc  for  same  for  tube  No.  6 October  27,1891 

Value  of  same  for  same  for  tube  No.  3 May  2,  1891 

Value  of  same  for  same  for  tube  No.  3 October  27,  1891 

(2)  Observations  to  fiud  the  value  of  each  interval  and  the  total 
int<?rval  for  all  distances  for  the  Kern  level  tjelescope  No.  1,  and 

construct  a  table  giving  the  distance  for  a  given  interval May  4, 1891 

The  same  for  the  same September  25, 1891 

The  same  for  the  same October  27, 1891 

The  same  for  the  same,  Kern  telescope  No.  3 May  4, 1891 

Tlie  same  for  the  same,  Kern  telescope  No.  3 October  28, 1891 

The  same  for  the  same,  Kern  telescope  No.  4 May  4, 1891 

The  same  for  the  same,  Kern  telescope  No.  4 October  27, 1891 

(3)  Observations  to  find  the  amount  of  inequality  in  millimeters 
l>er  meter,  with  sign  to  Kern  level  telescope  No.  1,  for  obser- 
vations  ^ May  2,1891 

The  same  for  the  same October  27,1891 

The  same  for  the  same,  telescope  No.  3 May  4, 1891 

The  same  for  the  same,  telescope  No.  3 October  28, 1891 

The  same  for  the  same,  telescope  No.  4 May  4, 1891 

The  same  for  the  same,  telescope  No.  4 October  27, 1891 

Comparisons  were  then  made  of  the  roHs  XI,  XIII,  XVIII,  and  XIX,  with  the  aid 
of  hair-spring  dividers  and  magnifying  glasses ;  with  the  three  meters  laid  off  on  the 
15-foot  iron  bar  of  the  U.  S.  Lake  Survev,  it  being  standard  at  a  temperatiure  of 
69  ^.7  F. 

Eight  measurements  were  made  for  each  rod,  observations  being  taken  of  temper- 
ature and  the  measured  lengths  reduced  to  standard.  The  coefficient  of  expansion 
used  being  0.00000632,  deduced  from  the  legend  on  the  rod.  These  rods  all  proved 
to  be  a  little  lone'er  than  standard. 

A  r6sum6  of  aU  of  their  values  was  then  made  in  tabulated  form. 


Tables  giving  the  values  of  instrumental  consiants. 
INEQUALITY  OP  TELESCOPE  RINGS. 


No.  of 
Ifle- 


Dat«  of  ob- 
Bervation. 


Dates  to  be  used  bet^reeii. 


Value  of  P' 
in  seconds. 


Correction 
in  millime- 
ters per 
meter. 


May  2.1891 
Oct.  27, 18»l 
May  4,1801 
Oct.  28,1891 
May  4,1891 
Oct.  27,1891 


May  2  to  July  20, 1891 

J  Illy  21  to  October  19. 1891 

May  2  to  July  20, 1891 

July  21  to  Oct.  19, 1891  ... . 
May  2  to  Aug.  10, 1891  .... 
Aug.  11  to  Oct.  19. 1891  .... 


+0.028 
-2. 490 
— 1.«43 

+0.768 
-7. 077 
-3.254 


+0.000 
-0.  012 
—0.009 
+0.004 

-o.o:m 

-0.016 
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Titblss  ffimng  ih^  values  of  instnimental  contiante — Continued. 

ANGULAR  VALUE  OF  WIRE  INTERVALS. 


No.  of 
tele- 
scope. 

Bate  of  ob- 
servation. 

Dates  to  be  ased  between. 

First 
interval. 

Second 
Interval. 

Total 
interval. 

Hay    4,1891 
»ept.  25, 1891 
Oct   27,1891 
May    4,1891 
Oct.   28,1891 
May    4,1891 
Oct.  27,1891 

May  2  to  July  6, 1891 

h.     m. 
13    59.04 
7    44.81 

7  46.81 

8  29.10 
8    29.62 
8    02.21 
7    56.32 

h.     m. 
13    56.04 
7    58.68 

7  56.13 

8  54.52 

8  55.54 

9  06.51 
8      3.00 

h.     m. 
27    55. 06 

Sept.  22  to  Oct.  10, 1891 

15    43.  .')3 

do 

15    42.93 

Mav'2  to  Oct  19, 1891 

17    23. 58 

'.do 

17    25.18 

May  2  to  Sept.  22  1891    

17    10. 71 

Sept.  22  to  Oct  19,1891 

15    59. 35 

Length  of  iron  rod  nsed  to  connect  through  iron  pipe  with  tilo  P.  B.  Ms.  =rl,221.0">*. 
ANGLE  IN  ONE  DIVISION  OF  LEVEL  TUBE.       . 


No.  of 
to  be. 


Date  of  ob- 
servations. 


May  4.1891 
Oct.  27,1891 
May  4,1891 
Oct.  28,1891 
May  4,1891 
Oct.  27,1891 


Dates  to  be  nsed  between. 


May  2  to  July  20, 1891. 
July  21  to  Oct.  19,1891 
Mav  2  to  July  20. 1W)1 . 
Jnly  21  to  Ort.  19, 1891 
May  2  t4>  July  20, 1891. 
Jnlv  21  to  Oct.  19, 1891 


Seconds  tn 
1  division. 


L866 
2.541 
1.643 
2.233 
1.622 
L030 


Subtends  1 
millimeter 
at  meters. 


114.8 
81.1 

125.5 
92.4 

127.2 

190.1 


LENGTH  OF  "A,"  RODS  XI,  XIII,  XVHI,  AND  XIX. 


No.  of 
rod. 

Date  of 
measnrement. 

To  be  used  between  dates. 

Dintancefrom 
firHt  gradient 
to  foot  of  spur. 

"A"  of  rod. 

XI 

May  14, 1891 
do 

During  whole  season 

MiUimeUr$. 
45.10 
45.10 
44.45. 
44.45 

UUlimeterM. 
54.90 

XIII 

<io 

54.90 

xvin 

May  13,  1891 

do 

55.55 

XIX 

do 

65w55 

ROD  CORRECTION. 


No.  of 
rod. 


XI 

XllI 

XVIII 

XIX 


Date  of 
measurement. 


Oct  81,  1891 
do 

...do 

...do 


To  be  used  between  dates. 


During  the  season  . 

do 

do 

do 


Length  of  8 
meters  on  rod. 


MiUimet  r$. 
3000. 357 
3000.406 
3U0a.263 
3000.403 


Mean  length  of  the  4  rods  used  =  3000.357. 
Mean  length  of  the  meter  used.  1000.119. 
Therefore  the  difference  in  elevation  between  any  2  bench  marks  will  be  numerically  greater  than 
that  given  by  0.119  millimeter  per  meter. 

A  relatiyely  large  change  is  noticed  in  the  values  of  inequalities  of  telescope 
rings  as  fonnd  in  May  and  October.  This  was  to  be  expected,  as  the  wear  during 
the  season  is  considerable. 

A  new  set  of  wires  were  put  in  instrument  No.  1,  and  observations  taken  to  find 
their  value  on  September  25.  Ihe  old  wires  had  slacked  down  and  become  useless. 
The  intervals  of  this  new  set  of  wires  were  found  very  little  changed  on  October  27. 
Also  the  intervals  in  instrument  No.  3  remained  quite  unchanged. 

One  wire  was  broken  out  of  instrument  No.  4  at  Dnbuqne^and  it  was  not  repaired 
in  time  to  be  used  but  one  day  in  the  Held  thereafter. 

Level  tubes  Nos.  8  and  5  increaaed  their  curvature  during  the  season:  that  of  tube 
No.  6  diminished.  Their  variation  must  have  been  due  to  the  way  they  bound  in 
the  level  case. 
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No  iudividual  corrections  were  made  for  rods  from  bench  to  bencli,  as  all  rods  were 
about  equally  concerned  in  the  results,  and  the  final  correction  would  be  very  small. 

The  mean  value  of  a  meter  of  the  three  rods  used  1000. 119«™.  Therefore  the  differ- 
ence In  elevation  between  any  two  bench  marks  will  be  numerically  greater  than 
that  given  by  the  quantity  0.  IIO"""  multiplied  by  the  difference  in  elevation  in 
meters. 

This  correction  was  applied  to  every  bench.  A  table  was  then  made  out  giving 
the  limit  of  discrepancy  m  millimeters  allowed  in  closing  a  loop  of  a  given  length  up 
to  7400«  from  the  formula  :  

Allowable  discrepancy =8""  "v/ Distance  in  kil.  units  in  loop. 

Also  a  convenient  table  for  converting  meters  to  feet.  All  quantities  in  the  note 
books  affecting  the  reductions  were  then  checked,  and  each  item  marked  by  a  check 
mark  in  red  ink;  and  the  name  of  the  person  checking  signed  in  red  at  the  end  of 
the  book. 

The  intervals,  distances,  mean  wire,  and  summations  of  each  page  were  checked; 
also  all  three  wire  readings  were  summed  at  the  bottom  of  each  page,  divided  by 
three,  and  seen  to  give  the  same  quantity  as  the  sum  of  the  means. 

All  river  crossings  and  connections  with  gauges  and  horizontal  bolts  where  the 
bubble  is  read  away  from  the  center  were  recomputed.  These  quantities  for  each 
stretch  and  each  run  were  transcribed  on  computation  paper  and  the  length,  direc- 
tion, and  difference  of  elevation,  after  being  corrected  for  errors  of  coUimation,  in- 
clination, and  telescope  rings,  with  its  sign  were  computed  and  written  out.  Thus 
an  entirely  new  computation  was  made.  It  was  then  compared  with  the  field  re- 
duction in  all  of  these  particulars.  If  any  differences  appeared  they  were  looked  up, 
even  to  the  tenth  of  a  millimeter,  to  see  how  they  had  arisen. 

Beginning  then  at  St.  Paul  these  results  were  tabulated  anew  on  the  proper  sheets. 

Column  1  ^ves  the  lenp:th  of  each  stretch  in  kilometers.  The  *  indicates  that  the 
B.  M.  is  not  in  the  main  line. 

Column  2  gives  the  bench  under  consideration  to  which  the  line  has  been  carried. 

Column  3  gives  the  B.  M.  from  which  this  B.  M.  has  been  determined. 

Column  4  gives  the  continuous  sum  of  distances  in  the  main  line  from  the  initial 
point. 

Column  5  gives  the  direction  that  each  line  was  run. 

Column  6  gives  the  difference  in  elevation  between  these  two  bench  marks,  with 
sign  of  each  run  and  the  mean  of  all. 

Column  7  gives  the  residuals  of  each  line  from  this  mean  difference  of  elevation. 

Column  8  gives  the  probable  error  of  each  stretch  =  0.67i5   /     ,  ^  T. 

\/  m  (m-1) 

Column  9  gives  the  probable  error  of  each  elevation  of  this  point  computed  through 
all  of  the  intermediate  benches. 

Column  10  gives  the  elevation  above  the  Cairo  datum  in  meters. 

Column  11  gives  the  elevation  above  Cairo  datum  plane  in  feet. 

Column  12  gives  the  rod  correction  to  be  applied  at  each  bench. 

Column  13  gives  the  initial  of  the  observer  (F.=Ferguson,  J.=John8on,  M.=Mann, 
W.=William8). 

All  of  these  quantities  have  been  rigidly  checked.  From  the  lengths  of  the 
stretches  in  the  main  lines  and  the  residuals  of  each  line  successively  summed  from 
the  initial  point  a  profile  of  the  office  reduction  is  made.  In  cases  where  more  than 
one  direct  or  reverse  line  was  run  the  mean  of  the  residuals  is  taken.  This  profile 
gives  the  sign  of  the  errors  and  the  names  of  all  places  passed  through,  also  the 
numbers  or  names  of  bench  marks.  The  full  line  is  the  direct  line;  the  dotted  line 
is  the  reverse  line,  both  of  which  are  independent  from  the  start,  excepting  that  the 
points  used  are  common  at  every  bench  mark  in  the  main  line.  The  distance  be- 
tween these  lines  at  any  bench  gives  the  sum  of  the  divergence  of  the  lines  at  that 
bench  from  the  start. 

To  show  on  the  profile  how  the  old  line  of  elevations  compares  with  the  precise 
level  elevations,  the  ohl  line  is  plotted  by  their  variations  from  the  precise  eleva- 
tions. They  are  shown  by  the  full  red  liiie.  When  the  red  line  is  below  the  mean 
precise  level  line  it  shows  that  the  old  elevations  were  too  low  by  that  amount. 

(1)  The  difference  in  sea  level  at  St.  Paul  on  old  B.  M,  <'A"  is  5.850  feet,  the  Rock 
Island  office  sea  level  being  higher. 

(2)  The  difference  therefore  between  Rock  Island  datum  as  given  at  St.  Paul  on 
old  B.  M.  ''A''  and  Cairo  datum  as  per  precise  levels,  27.11  feet.  Rock  Island  datum 
beiug  higher. 

(3;  The  difference  in  sea  level  at  Savanna  on  old  B.  M.  34  is  6.315  feet,  the  Rock 
Island  office  sea  level  being  higher. 

(4)  The  difference  therefore  between  Rock  Island  sea  level  as  given  at  Savanna 
on  old  B.  M.34and  Cairo  datum  plane,  as  per  precise  levels,  is  27.575  feet^Rock 
Island  datum  being  higher. 
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CoDnection  at  Savanna  was  made  by  mnning  in  duplicate  from  old  United  States 

Sermanent  bench  marks  62,  63  and  60  to  our  T.  B.  M.  353.  Tbus  throe  indepen- 
ent  elevations  of  T.  B.  M.  353  were  found  after  applying  all  corrections.  They 
were  quite  concordant. 

The  mean  of  these  tbree  difierent  elevations  of  T.  B.  M.  353  was  taken  for  its  true 
elevation=607.450  feet  above  Cairo  datum  plane.  The  elevation  of  this  T.  B.  M.,  as 
carried  down  from  Savannah  by  precise  levels  after  applying  rod  correotiion  = 
176.88604">  =580.340  feet.  Constant  to  be  added  after  all  corrections  are  made  = 
8.26314'«=27.11  feet. 

The  number  of  points,  of  which  the  elevation  is  computed  is  696.  The  number  c»f 
points  described  in  the  list  of  bench  marks  is  553. 

All  elevations  are  first  determined  in  meters  and  then  converted  into  feet. 

No  largo  error  was  found  in  the  field  reduction.  One  error  of  10™™,  one  of  6™", 
and  one  of  3™™,  several  of  over  1™™,  and  quite  a  number 'with  magnitude  less  than 
imm^  The  probable  error  of  the  final  result  is  computed  for  each  bench  by  obtain- 
ing the  square  root  of  the  sum  of  the  squares  of  tHe  probable  errors  of  each  stretch 
intervening  between  it  and  the  initial  point.  This,  for  the  last  bench  in  the  line, 
gives  the  probable  error  to  be  13.77™™. 

To  find  the  probable  error  per  kilometer,  we  assume  the  whole  line  of  484.68  kilo- 
meters to  be  divided  into  stretches  of  1  kilometer  in  length.  Then  the  probable 
error  per  kilometer  will  be  such  that  484.68  times  its  square  will  give  the  square  of 
13.77™™,  ....  484.68x«=(13.77)'^  ....  22.015x=13.77.  Probable  error  per  kilometer 
=x=i0.625™™. 


The  value  found  for  x  for  the  first  50  kilometers  was  . . . 
The  value  found  for  x  for  the  first  100  kilometers  was  . . . 
The  value  found  for  x  for  the  second  100  kilometers  was. 
The  value  found  for  x  for  the  third  100  kilometers  was  . . 
The  value  found  for  x  for  the  fourth  100  kilometers  was . 
The  value  found  for  x  for  the  last  85  kilometers  was 


0.66 
0.65 
0.66 
0.61 
0.58 
0.60 

Running  very  regularly  and  showing  that  all  the  work  is  of  about  the  same  grade 
of  precision. 

Recorders  F.  B.  Williams  and  John  P.  Baker  have  assisted  me  in  this  final  compu- 
tation, and  are  to  be  commended  for  their  rapidity,  accuracy,  and  compreheusion  of 
the  work. 

The  work  of  checking  the  conversion  of  meters  to  feet  on  Mr.  Paige's  tabulation 
from  Duluth  to  St.  Paul,  and  appending  the  elevations  in  meters  and  feet  to  his 
description,  has  also  been  done. 
Respectfully  submitted. 

O.  W.  Ferguson, 
•  U.  S,  Assistant  Engineer. 

Capt.  Carl  F.  Palfrey, 

Secreiary  Mississippi  River  Commission, 
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DESCRIPTIONS  AND  KLEVATIONS  OF  PRECISE  BENCH  MARKS  3BTWEEN  ST.  PAUL>  MIN- 
NESOTA, AND  SAVANNA,  ILLINOIS. 

[ITOTE— Elevations  are  given  in  meters  and  feel  above  the  Cairo  datnm  plane.  A.  P.  B.  M.  is  a  pre- 
cise beuchiniark  which  in  set  with  special  care  so  as  to  be  practically  penuauent.  A.  T.  B.  M.  is  a 
temporary  bench  mark  wliosc  elevation  is  as  weTl  determineil  a«  the  P.  B.  M.,  but  which  is  not  regarded 
as  specially  permanent.  To  reduce  to  mean  Gulf  level  at  Biloxi,  ML^s.,  subtract  21.26  feet  (prelimi- 
nary value)  from  the  elevations  here  given.  These  bench  marks  were  established  in  1891.  One  meter 
=  3.2808693  feet.] 

U.  S.  T.  B.  M.  1  is  in  St.  Paul,  on  the  southeast  corner  of  Washington  and  Eagle 
streets,  on  curhing,  directly  over  the  center  of  inlet  grating,  being  the  highest  part 
of  square  cut  in  the  granite. 

Elevation,  224.5248  meters.    736.637  feet. 

U.  S.  P.  B.  M.  65  is  in  St.  Paul,  on  the  southeast  corner  of  Washington  and  Eagle 
streets,  9.2  feet  from  the  south  side  of  Washington,  1.0  foot  above  the  old  city  store- 
house livhich  stands  on  the  east  side  of  Eagle,  in  center  of  a  regulation  tile  18  inches 
square  and  4  inches  thick,  set  2|  feet  below  the  surface  of  ground,  being  the  top  of 
a  |-inch  copper  bolt  leaded  verticallv. 

Elevation,  223.8449  meters.    734.406  feet. 

U.  S.  P.  B.  M.  66  is  top  of  cap  over  iron  pipe  4  inches  in  diameter  and  4  feet  long, 
set  directly  over  and  concentric  with  U.  S,  P.  B.  M.  65,  and  standing  16  inches  above 
ground. 

Elevation,  225.0646  meters.    738.408  feet. 

U.  S.  P.  B.  M.  67  is  in  St.  Paul,  on  the  left  bank  of  the  Mississippi  River,  on  the 
shore  pier  of  Wabasha  Street  Bridge,  on  the  northwest  corner  of  the  upper  pier,  6 
inches  from  bridge  seat  stone,  being  the  top  of  copper  bolt  leaded  vertically, 

"U.S." 
marked      0 

P.B.M. 

Elevation,  222.0624  meters.    728.558  feet. 

U.  S.  P.  B.  M.  68  is  in  St.  Paul,  on  the  left  bank  of  the  Mississippi  River,  on  lower 
wing  wall  of  Kansas  City  and  St.  Paul  Railway  Bri<lge,  4.76  feet  above  the  lower  end 
of  bridge  seat  course  and  2.75  feet  back  from  its  front  edge,  being  top  of  copper  bolt 

U.S. 
leaded  vertically,  marked      0 

^^  P.B.M. 

Elevation,  220.4215  meters.    723.174  feet. 

Old  U.  S.  B.  M.  "A"  is  in  St.  Paul,  on  the  left  bank  of  the  Mississippi  River,  on 
the  lower  bench  of  retaining  wall  of  embaukiucnt  of  the  Chicago,  St.  Paul  and 
Kansas  City  Railway  Bridge,  being  the  highest  point  of  ring  cut  in  top  of  stone 
marked  "0". 

Elevation,  221.6380  meters.    727.165  feet. 

U.  S.  P.  B.  M.  70  is  in  St.  Paul,  about  100  feet  west  of  Jackson  street,  on  the  north 
side  of  railroad  tracks  opposite  the  Diamond  Joe  Freight  Depot,  at  the  oast  end  of 
retaining  wall  and  4  inches  back  of  its  face,  being  the  top  of  co^iper  bolt  leaded  in 
regulation  tile. 

Elevation,  220.8730.meter8.    724.655  feet. 

U.  S.  P.  B.  M.  71  is  top  of  cap  over  iron  pipe  set  over  P.  B.  M.  70,  about  14  inches 
above  ground. 

Elevation,  222.0925  meters.    728.656  feet. 

U.S.  P.  B.  M.  72  is  on  the  St.  Paul  City  court-house.  Fifth  and  Wabasha  streets,  on 
the  west  end  of  doorsill  of  the  south  entrance  to  btisemeut,  6  inches  from  either  wall, 

It  TT    C   " 

being  the  top  of  a  copper  bolt  leaded  vertically,  marked  p  |j'  '^^ 

Elevation,  243.9006  meters.    800.206  feet. 

Old  1 1.  S.  B.  M.  2i  of  survey  of  1889  is  in  St.  Paul,  on  north  abutment,  east  side, 
lowest  step  of  wing  wall  of  Chicago,  St.  Paul  and  Kansas  City  Bridge,  about  2  inches 
from  its  face;  also,  about  2  inches  from  the  second  step,  said  to  have  been  marked 
by  a  scratch  '*t",  now  being  highest  point  in  square  cut  in  stone. 

Elevation,  217.9797  meters.    715.163  feet. 

Gauge  of  the  Signal  Service  is  in  St.  Paul,  at  the  ujiper  end  of  the  St.  Louis,  St. 
Paul  and  Minneapolis  Packet  Company's  dock. 

Elevation  of  gauge,  zero  214.7585  meters.    704.594  feet. 

Gauge,  U.  S.  Engineers  is  in  St.  Paul,  about  50  feet  above  the  lower  end  of  the  St. 
Louis,  St.  Paul  and  Minneapolis  Packet  Company's  docks. 

Elevation  of  gauge  zero,  214.9138  meters.     705.104  feet. 

II.  S.  P.  B.  M.  73  is  in  the  east  end  of  St.  Paul,  on  the  southeast  side  of  the  wall 
which  is  on  the  southeast  side  of  Schmidt  &  Constauz's  brewery,  about  120  feet  north 
from  railroad  tracks  and  30  feet  from  the  sand-rock  bluif,  being  a  copper  bolt  in  tile 
set  3  feet  below  ground. 

Elevation,  219.4865  meters.    720.107  feet. 
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U.  S.  p.  B.  M.  74  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  73,  standing  about  12 
inciies  above  ground. 

Elevation.  220.7060  meters.    724.108  feet. 

P.  B.  M.  75  is  1,174  feet  below  the  depot  at  Daytons  Bluff,  1,890  feet  below  tbe 
water  tank  and  1^  feet  west  of  the  west  fence  of  the  Chicago,  Milwaukee  and  St. 
Paul  Railway,  at  the  south  end  of  gate,  at  runway  leading  to  the  railroad  embank- 
ment, being  top  of  tfopper  bolt  in  tile. 

Elevation,  218.9381  meters.    718.307  feet. 

P.  B.  M.  76  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M .  75,  standing  about  a  foot 
above  the  surface. 

Elevation,  220.1556  meters.    722.302  feet. 

T.  B.  M.  8  is  about  720  feet  below  High  wood  Station,  midway  between  tracks,  on 
a  stone  monument  7  inches  square,  being  the  highest  point  in  small  square  cut  on  top 
surface. 

Elevation,  221.8780  meters,    727.953  feet. 

T.  B.  M.  9  is  about  3,010  feet  below  High  wood  Station,  between  the  Chicago,  Bur- 
lington and  Northern  and  the  Chicago,  Milwaukee  and  St.  Paul  tracks,  on  the  east 
end  of  stone  culvert  under  tht)  Chicago,  Milwaukee  and  St.  Paul  track,  on  coping 
stone,  being  the  highest  point  in  square. 

Elevation,  218.8722  meters.    718.091  feet. 

T.  B.  M.  10  is  about  1^  miles  below  High  wood  Station,  opposite  the  foot  of  Pig  Eye 
Lake,  several  hundred  feet  below  railroad  cut,  at  the  west  foot  of  embankment,  by 
P.  B.  M.  77,  on  a  very  large,  conspicuous  granit-e  bowlder,  being  the  highest  point  in 
square. 

Elevation,  222.9746  metera.    731.551  feet. 

P.  B.  M.  77  is  about  1^  miles  below  High  wood,  opposite  the  foot  of  Pig  Eye  Lake, 
at  the  west  fence  of  the  Chicago,  Milwaukee  and  St.  Paul  right  of  way  on  its  east 
side,  about  60  feet  below  the  large  granite  bowlder  carrying  T.  B,  M.  10,  being  a  cop- 
per bolt  in  tile. 

Elevation,  221.3748  meters,    726.302  feet. 

P.  B.  M.  78  is  top  of  cap  on  iron  pipe  set  over  P.  B.M.  77,  standing  14  inches  above 
ground. 

Elevation,  222.5934  meters.    730.300  feet. 

T.  B.  M.  11  is  about  1,350  feet  above  the  depot  at  Bed  Rock,  140  feet  south  of  a  large 
bowlder  lying  at  the  west  foot  of  bank  overgrown  with  vines,  9  feet  east  of  the  west 
right-of-way  fence,  35  feet  northeast  from  an  oak  tree  1  foot  in  diameter,  blazed, 
being  highest  point  in  square  cut  on  embedded  bowlder. 

Elevation,  227.4685  meters.    746.294  feet. 

T.  B.  M.  12  is  in  Newport,  Minn.,  on  the  southeast  corner  of  lot  belonging  to  and 
at  the  residence  of  Mr.  H.  A.  Jones^  depot  agent  of  the  Chicago,  Milwaukee  and  St. 
Paul  Railway,  on  the  top  of  heavy  iron  rod  driven  into  the  ground  marking  his  cor- 
ner, on  the  northeast  edge  of  rod. 

Elevation,  232.8657  meters.    764.002  feet. 

P.  B.  M.  79  is  in  Newport,  Minn.,  on  the  northeast  comer  of  lot  belonging  to  and 
at  the  residence  of  Mr.  H.  A.  Jones,  depot  agent  of  the  Chicago,  Milwaukee  and  St. 
Paul  Railway,  set  exactly  on  the  comer  as  per  original  gas  pipe,  removed,  being 
copper  bolt  in  tile. 

Elevation,  231.6946  meters.    760.160  feet. 

P.  B.  M.  80  is  top  of  cap  on  iron  pipe  ^t  over  P.  B.  ^.  79,  standing  about  4  inches 
above  surface  of  ground. 

Elevation,  232.9134  meters.    764.158  feet. 

Old  U.  8.  B.  M.  12,  also  called  old  P.  B.  M.  3,  is  at  Newport  Landing,  80  feet  above 
the  upper  warehouse,  in  top  of  led^e  two-thirds  of  the  way  up  the  river  bank,  being 
the  top  of  a  large  ring  bolt,  with  nng. 

Elevation,  217.3881  meters.    713.22S  feet. 

P.  B.  M..81  is  at  St.  Paul  Park,  at  the  southwest  comer  of  Broadway  and  Third 
street,  on  the  Syndicate  Block,  on  the  east  end  of  doorstep,  being  the  ton  of  a  copper 

bolt  leaded  vertically,  marked 

^'  P.B.M. 

Elevation,  233.3846  meters.    765.704  feet. 

T.  B.  M.  14  is  on  the  street  between  St.  Paul  Park  and  Pullman,  named  Teuth  avenue 
at  its  south  line  and  15  feet  west  of  the  right  of  way  of  the  Chicago,  Burlington  and 
Northern  Railway,  being  tpp  of  iron  gas  pipe. 

Elevation,  235.5450  meters.    772.792  feet. 

P.  B.  M.  83  is  between  St.  Paul  Park  and  Pullman,  on  the  north  side  of  Tenth  avenue 
and  li  feet  east  of  the  west  right-of-way  limit  of  the  Chicago,  Burlington  and  North- 
ern Railway,  being  top  of  copper  bolt  in  tile. 

Elevation.  234.9214  meters.    770.746  feet. 

P.  B.  M.  84  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  83,  standing  1  foot  above 
ground. 

Elevation,  236.1380  meters.    774.738  feet 
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T.  B.  M.  17  is  1}  miles  below  Pullman  Station,  1,870  feet  south  of  Tibbits  Crossinff 
in  tbe  upper  part  of  a  long  rock  cut,  on  the  west  side  of  the  Chicago,  Burlington  ana 
Northern  track,  about  2  feet  above  the  ties,  on  a  yery  hard  and  prominent  point  of 
ledge,  being  the  highest  point  in  square,  marked  U.  8.  B.  M. 

Elevation,  233.4363  meters.    765.874  feet. 

T.  B.  M.  20  is  at  the  head  of  Niniuger  Slough,  at  the  south  foot  of  the  Chicago,  Bur- 
lington and  Northern  embankment,  just  north  of  where  P.  B.  M.  85  is  located,  being 
a  6-inch  wire  spike  in  oak  stump. 

Elevation,  219.6993  meters.    720.805  feet.     - 

P.  B.  M.  85  is  opposite  the  head  of  Nlninger  Slough,  1^  feet  north  of  the  south  line 
of  the  Chicago,  Burlingt;on  and  Northorn  right-of-way  fence,  about  30  feet  ftvm  a 
blazed  oak  tree  standing  in  field,  facing  the  P.  B.  M.,  and  being  the  top  of  copper 
bolt  in  tile. 

Elevation,  217.6546  meters.  >  714.096  feet. 

P.  B.  M.  86  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  85,  standing  14  inches  above 
ground. 

Elevation,  218.8785  meters.    718.112  feet. 

?r.  B.  M.  22  is  behind  Island  18, 1,140  meters  above  the  upper  culvert  at  foot  of  Nin- 
iuger Slough,  several  feet  north  of  the  Chicago,  Burlington  and  Northern  track,  9 
feet  below  a  small  wooden  box  culvert  under  track,  being  the  highest  point  in  square, 
cut  on  an  einbe<lded  sandstone. 

Elevation,  217.4284  meters.    713.354  feet. 

P.  B.  M.  87  is  directly  opposite  the  foot  of  Niniuger  Slough,  on  the  west  end  of  cul- 
vert under  the  Chicago,  Milwaukee  and  St.  Paul  track,  on  the  coping  stone,  5.7  feet 
south  of  the  center  of  culvert,  being  the  top  of  copper  bolt  leaded  vertically,  marked 
"U.S." 
P.B.M. 

Elevation,  216.9060  meters.    711.640  feet. 

Old  U.  S.  B.  M.  36  is  at  foot  of  Niniuger  Slough,  about  60  feet  from  river  bank,  be- 
tween culverts,  250  feet  below  the  upper  culvert,  where  P.  B.  M.  87  is  located,  and 
450  feet  above  the  Franklin  Coulee  Cmvert,  on  a  14-iuch  elm,  marked  with  a  cross, 
being  a  spike  in  the  north  root. 

Elevation,  214.1856  meters.    702.715  feet. 

Old  U.  S.  B.  M.  23,  also  called  Old  P.  B.  M.  4,  is  about  700  feet  below  the  mouth  of 
Niniuger  Slough,  between  railroad  tracks,  at  the  Franklin  Coulee  Culvert,  on  the 
upper  end  of  coping  stone,  being  the  highest  point  in  square. 

Elevation,  217.7940  meters.    714.554  feet. 

T.  B.  M.  23  is  on  left  bank,  about  H  miles  above  Hastings,  Minn.,  at  prominent 
point  of  bluff,  1,103  meters  above  the  crossiuff  of  Chicago,  Burlington  and  Northern 
and  the  Stillwater  brauch  of  the  Chicago,  Milwaukee  and  St.  Paul,  midway  between 
tracks,  being  the  highest  point  in  square  cut  on  a  large  sandrock,  marked  fj.  S.  B.  M. 
The  same  letters,  but  very  large,  are  cut  in  the  face  of  the  sand  bluff  juat  back. 

Elevation,  217.6597  meters.    714.113  feet. 

P.  B.  M.  88  is  opposite  Hastings,  on  the  line  of  the  Chicago,  Burlington  and  North- 
em  Railway,  108^  feet  eastward  from  center  of  track  and  169^  feet  south  f^om  its 
crossing  with  the  Stillwater  branch  of  the  Chicago,  Milwaukee  and  St.  Paul,  just 
west  of  wire  fence  and  noi*th  of  the  gate  through  it,  leading  to  the  house  of  Thomas 
McDermott,  being  top  of  copper  bolt  in  tile. 

Elevation,  216.9613  meters.    711.822  feet. 

P.  B.  M.  89  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  88,  standing  1  foot  above 
ground. 

Elevation.  218.1828  meters.    715.829  feet. 

P.  B.  M.  96  is  opposite  Hastings,  on  the  line  of  the  Chicago,  Milwaukee  and  St.  Paul, 
935  feet  up  the  track  from  the  draw  pier  of  the  Hastings  Bridge,  at  Bridge  No.  270, 
over  slouch,  on  the  east  end  of  north  abutment,  at  the  south  part  of  curve  of  coping 
stone,  being  the  highest  point  in  square  marked  U.  S. 

Elevation.  216.7914  meters.    711.264  feet. 

P.  B.  M.  97  is  at  Hastings,  Minn.,  on  the  draw  pier  of  the  Chicago,  Milwaukee  and 
St.  Paul  Railway  Bridge,  on  the  upstream  side  top  of  masonrv,  6  mches  south  of  the 
gangway  leading  from  draw  pier  to  the  upper  breakwater  crib. 

Elevation,  217.9101  meters.    714.935  feet. 

U.  S.  gauge  at  Hastings,  Minn.,  above  the  drawbridge  of  the  Chicago,  Milwaukee 
and  St.  Faul  Railway,  on  the  southwest  comer  of  the  upper  breakwater  crib,  being 
a  staff  gauge  spiked  to  the  timbers. 

Elevation  of  gauge  ssero,  210.4230  meters.    690.370  feet. 

T.  B.  M.  26  is  723  meters  above  the  upper  end  of  the  Chicago,  Burlington  and  North- 
em  trestle  at  Point  Douglas,  on  the  east  side  of  track,  at  the  base  of  the  rock  cut, 
about  80  feet  above  the  center  of  E.  H.  Whittaker's  house,  178  feet  above  the  upper 
end  of  the  railroad  bridge,  which  is  midway  between  the  houses  of  G.  H.  Campbell 
and  E.  H.  Whittaker.  being  a  square  cut  on  ledge  directly  under  P.  B.  M.  90. 

Elevation^  222.1664  meters.    728.899  feat 
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P.  B.  M.  90  is  723  meters  above  the  apper  end  of  the  Chicago,  BitrliDgton  and  North' 
era  trestle  at  Point  JDouglas,  on  the  east  side  of  track,  in  face  of  rock  cat,  80  feet 
above  the  center  of  E.  H.  Whittaker's  house,  178  feet  above  the  npper  end  of  railroad 
bridge,  which  is  halfway  between  the  houses  of  G.  H.  Campbell  and  E.  H.  Wliittaker, 

F.s. 
being  center  pf  copper  bolt  leaded  horizontally'^  marked     ©       and  directly  over 

P.  D.  at. 

T.B.M.26. 

Elevation,  223.2416  meters.    732.427  feet. 

T.  B.  M.  27  is  at  Prescott,  Wis.,  on  the  west  pier  of  tfie  Chicago,  Burlington  and 
Northern  Bridge  over  the  St.  Croix  River,  on  tlie  south  side  of  track,  on  top  stone, 
being  highest  point  in  square  marked  U.  8. 

Elevation,  2iH,^23S  meters.    718.260  feet. 

P.  B.  M.  dl  is  at  Prescott,  Wis.,  on  the  east  pier  of  the  Chicago,  Burlington  and 
Northern  Bridge  over  the  St.  Croix  River,  on  the  north  end  of  bridge  seat,  being  a 

copper  bolt  leaded  vertically,  marked      o 

Elevation,  218.0010  meters*    715.233  feet. 

T.  B.  M.  28  is  at  Prescott,  Wis.,  at  the  east  end  of  the  Chicago,  Burlington  and 
Northern  Bridge  over  the  St.  Croix  River,  on  the  iiorth  side  of  track,  2^  feet  fron> 
rail,  on  retaining  wall  1  foot  east  of  its  west  end,  being  highest  point  in  square. 

Elevation,  219.8814  meters.    '721.402  feet. 

T.  B.  M.  30  is  about  If  miles  below  the  bridge  across  the  St.  Croix  River  at  Prescott, 
about  15  feet  eastward  from  center  of  traek  at  foot  of  bank,  about  133  meters  below 
the  Chicago,  Burlington  and  Northern  Bridge  over  Pine  Coulee,  and  about  65  feet 
below  milepost  24,  just  below  P.  B.  M.  92,  being  the  highest  point  in  square  cut  on 
bowlder. 

Elevation,  215.1188  meters.     705.777  feet. 

P.  B.  M.  92  is  about  If  miles  below  the  bridge  across  the  St.  Croix  River  at  Pres- 
cott, 125  meters  below  the  Chicago,  Burliugton  and  Northern  Bridge  across  Pine 
Coulee,  38  feet  below  milepost  24  and  5  feet  west  of  the  east  wire  fence  of  the  right 
of  way,  being  the  top  of  copper  bolt  in  tile. 

Elevation,  215.6162  meters.    707.409  feet. 

P.  B.  M.  93Js  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  92,  standing  1  foot  above  sur- 
face. 

Elevation,  216.8336  meters.    711.403  feet. 

T.  B.  M.  32  is  about  3f  miles  below  Prescott,  Wis.,  at  the  south  end  of  bridge  562  of 
the  Chicago,  Burlington  and  Northern  track,  2^  feet  west  from  the  east  end  of  the 
groimd  sill,  being  top  of  wire  spike  in  center  of  square  cut  in  the  timber. 

Elevation,  215.2749  meters.    706.289  feet. 

P.  B.  M.  94  is  about  3f  miles  below  Prescott,  Wis.,  43  feet  south  of  the  center  of  the 
Chicago,  Burliit({ton  and  Noithern  bridge  562,  46  feet  east  of  the  center  of  track  and 
53  feet  westward  from  a  blazed  oak  tree  on  the  slope  of  bluff,  being  top  of  copper 
bolt  in  tile. 

Elevation,  213.3530  meters.    699.983  feet. 

P.  B.  M.  95  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  94,  standing  1  foot  above 
ground. 

Elevation,  214.5715  meters.    703.981  feet. 

T.  B.  M.  35  is  opposite  Smiths  Bar,  behind,  and  one-third  of  its  length  above,  the 
lower  end  of  small  lake,  1,540  feet  below  milepost  28, 1,078  feet  below  bridge  554, 
15  feet  below  a  small  wooden-box  culvert,  and  20  feet  eastward  from  center  of  track, 
being  the  highest  point  in  square  cut  on  a  limestone  rock,  marked  *'  U.  S.'' 

Elevation,  214.5276  meters.    703.837  feet. 

P.  ^.  M.  98  is  at  Smiths  Landing,  about  10  feet  above  the  lower  end  of  bridge  552 
and  105  feet  eastward  from  center  of  track,  20  feet  south  from  center  of  creek  bed, 
and  154  feet  from  the  southeast  corner  of  Smith's  house  now  occupied  by  George 
Gunter,  under  plum  tree,  being  top  of  copper  bolt  in  tile. 

Elevation,  213.6359  meters.    700.911  feet. 

P.  B.  M.  99  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  98,  standing  1  foot  above 
ground. 

Elevation,  214.8546  meters.    704.910  feet. 

T.  B.  M.  37  is  at  Smiths  Landing  opposite  the  extreme  lower  end  of  bridge  552,  Chi- 
cago, Burlington  and  Northern,  at  the  east  foot  of  embankment  by  a  blazed  post,  on 
a  round  imbedded  bowlder,  being  the  highest  point  in  square  cut  in  stone. 

Elevation,  213.2649  meters.    699.694  feet. 

T.  B.  M.  38  is  1,000  meters  below  Smiths  Landing,  124  meters  above  milepost  30, 
from  St.  Paul,  45  feet  above  bridge  549,  37  feet  from  center  of  track  on  bank  of  river, 
4011  a  large  blue  sandstone,  being  the  highest  point  in  square. 

Elevation,  214.4557  meters.    703.601  feet. 

T-  B.  M.  39  is  490  meters  below  Morgans  Coulee,  124.6  meters  below  milepost  31,  on 
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the  ea8t  side  of  railroacl,  ou  an  imbedded  rock  in  the  tslope  of  a  cut,  being  the  highest 
point  in  square. 

Elevation,  215.7807  meters.    707.948  feet. 

Recent  U.  S.  B.  M.  (probably  the  same  i»a  old  U.  S.  B.  M.  15),  is  2i  miles  above  Dia- 
mond Bluff,  on  an  island,  on  the  top  edge  of  river  bank,  one-half  mile  Ittjlow  Mor- 
gans Coulee,  240  meters  below  the  dike  across  chute  running  behind  this  island,  on  a 
S-foot  elm  tree  carrying  a  large  blaze,  being  a  large  8x>ike  in  west  root. 

Elevation,  212.9836  meters.    608.771  feet. 

T.  B.  M.  40  is  93  meters  belbw  Chicagfo,  vBnrlington  and  Northern  Bridge  544,  on  the 
north  side  of  track  at  foot  of  bluff,  8  feet  from  center  of  track,  oppusit'C  a  blazed 
trt;t%  on  a  rock,  being  the  highest  point  in  square. 

Elevation,  218.1218  meters.    715.629  feet. 

T.  B.M.47  is  three- fourths  of  a  mile  above  Diamond  Bluff,  on  land  of  Ed.  Colter, 
213  meters  south  from  center  of  bridge  over  Wind  or  Spring  Creek,  about  at  the  ele- 
vation of  extreme  high  water,  at  foot  of  bank,  about  25  mett'i-s  southward  from  the 
end  of  small  road  bridge  overrun,  and  about  40  met^Ts  from  river,  at  a  medium  stage 
of  water;  on  a  large  imbedded  granite  bowlder,  being  the  highcjit  point  in  squarej 
marked  *'  U.  8." 

Elevation,  218.2608  meters.    899.681  fwt. 
*  P.  B.  M.  100  is  three-fourths  of  a  mile  above  Diamond  Bluff,  on  land  of  Kd.  Colter, 
7  meters  northward  from  T.  B.  M.47,  on  point  of  bank,jvboi>t  600  feet  below  Wind  or 
Spring  Creek,  62  feet  southward  froui  center  of  the  small  roa<l  bridge  and  21  feet  nearer 
the  river:  22^  feet  northwest  from  a  4-inch  oak  tree  lilazed,  being  copper  bolt  in  tile. 

Elevation,  214.6350  meters.     704.189  feet.* 

P.  B.  M.  101  is  top  of  cap  on  iron  pijie  set  over  P.  B.  M.  100,  1  foot  above  ground. 

Elevation,  215.8519  meters.     708.182  feet. 

T.  B.  M.  45  is  in  Diamond  Bluff,  70  meters  below  the  Chicago,  Burlingi;on  and 
Northern  staticm  and  19  meters  northward  from  center  of  track,  3  feet  south  of  wire 
fence,  on  a  lar^e  bowlder,  being  the  highest  point  in  square. 

Elevation,  226.5561  meters.     743.301  feet. 

P.  B.  M.  102  is  in  Diamond  Blnft,  70  meters  east  of  the  Chicago,  Burlington  and 
Northern  station,  14  meters  southward  from  main  track  and  2  meters  north  of  the 
wire  fence,  being  top  of  bolt  in  tile. 

Elevation,  226.3466  meters.   742.614  feet, 

P.  B.  M.  103  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  102,  standing  1  foot  above 
ground. 

Elevation,  227.5625  meters.     746.603  feet. 

T.  B.  M.  46  is  three-fourths  of  a  mile  below  Diamond  Blnff,  37  feet  south  from  center 
of  track,  94  meters  below  the  east  end  of  bridge. 536,  over  Dry  Run,  on  the  large 

bowlder  in  borrow  pit,  being  the  highest  point  in  square  marked      '."? 

Elevation,  227.1901  meters.    745.381  feet. 

P.  B.  M.  10«1  is  three-fourths  of  a  mile  bidow  Diamond  Bluff,  Wisconsin,  "29  meters 
south  of  center  of  track  and  90  meters  below  the  east  end  of  Bridge  536,  over  Dry 
Bun,  2  meters  northward  from  blazed  post  in  wire  fence,  at  foot  of  bank  in  borrow 
pit,  copper  bolt  in  tile. 

Elevation,  225.6889  meters.    740.456  feet. 

P.  B.  M.  105  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  104,  standing  about  14 
inches  above  ground. 

Elevation,  226.9112  meters.     744.466  feet. 

T.  B.  M.  48  is  about  2^  miles  below  Diamond  Bluff,  700  feet  above  Neros  Crossing, 
400  fe<it  above  Gardner  Skidmore's  house,  12  feet  north  from  center  of  Chicago,  Bur- 
lington and  Northern  track,  on  the  slanting  face  of  ledge  of  rock,  being  the  nighest 
point  in  square,  marked  *^  U.  D  S." 

Elevation,  226.4043  meters.    742.803  feet. 

T.  B.  M.  49  is  about  a  mile  above  Trenton,  in  center  of  wagon  road  leading  to 
Diamond  Bluff,  about  one-half  mile  southward  from  its  crossing  with  the  Chicago, 
Burlington  and  Northern  track,  below  and  65  meters  from  H.  £.  Curry's  house,  on 
root  of  oak  tree  1  foot  in  diameter,  being  a  large  wire  spike. 

Elevation,  222.1563  meters.    728.866  feet. 

T.  B.  M.  50  is  at  Trenton,  Wis.,  on  top  of  bluff,  about  100  feet  back  from  edge 
of  descent,  and  45  feet  east  of  old  storehouse,  in  an  oak  tree  10  inches  in  dlame^, 
being  a  6-inch  wire  s])ike  in  west  root  of  tree. 

Elevation,  239.2933  meters.    785.090  feet. 

T.  B.  M.  51  is  at  Trenton  Landing,  about  70  feet  south  of  road,  65  feet  back  from' 
line  of  willows,  on  top  of  bank,  on  the  south  root  of  a  lar^e  elm  tree  30  inches  in 
diameter,  blazed,  marked  **  U,"  being  top  of  a  6-inch  wire  spike. 

Elevation,  212.0971  meters.    695.863  feet. 

P.  B.  M.  106  is  at  Trenton  Landing,  Wftconsin,  about  30  feet  below  T.  B,  M,  51, 
8i  feet  toward  the  river  from  a  tree  l^lazed,  being  a  oopper  bolt  in  tUe. 

Elevation,  211.7737  meters.    694.802  feet. 
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P.  B.  M.  107  18  ton  of  cap  on  iron  pipe  Bet  over  P.  13.  M.  106,  standing  about  14 
inches  above  ground. 

Elevation,  212.9971  meters.    698.81(5  feet. 

T.  B.  M.  52  is  on  the  loft  bank  of  c]iute  opposite  the  head  of  Island  24,  300  meters 
below  the  north  end  of  pile  dike,  6  feet  back  from  top  of  bank,  in  the  center  between 
three  Cottonwood  trees  blazed,  and  7  feet  from  all,  on  a  14-inch  new  cottonwood 
stump,  being  top  of  6-inch  wire  spike. 

Elevation,  212.5419  met^irs.    697.322  feet. 

T.  B.  M.  53  is  on  th^  extreme  upper  end  of  Island  24,  2  miles  above  Pucketville, 
about  75  feet  eastward  from  the  river  bank,  on  a  4-foot  elm  stump,  being  a  6>iuoh 
wire  spike. 

Elevation,  212.4390  meters.    696.985  feet. 

P.  B.  M.  108  is  about  55  feet  southward  from  T.  B.  M.  53,  2  miles  above  Pucketville, 
at  the  center  of  the  head  of  Island  24,  on  the  highest  ground,  about  125  feet  from 
the  river  and  100  feet  from  the  chute,  2  maple  trees  near  by  are  blazed  facing  the 
P.  B.  M.,  being  top  of  copper  bolt  in  tile. 

Elevation,  211.6172  meters.    694.288  feet. 

P.  B.  M.  109  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  108,  standing  1  foot  above 
ground. 

Elevation,  212.8337  meters.    698.280  feet. 

T.  B.  M.  56  is  in  Pucketville,  about  200  feet  below  the  ferry  landing,  just  behind 
retaining  wall  at  the  river  front  in  Mr.  Truttman's  yard,  10.5  feet  southeast  from" 
P.  B.  M.  Ill,  in  root  of  large  cottonwood  tree,  being  a  6-inch  spike. 

Elevation,  212.4488  meters.    697.017  feet. 

P.  B.  M.  110  is  on  Island  24,  opposite  Red  Wing,  in  Pucketville,  200  feet  below  the 
ferry  landing,  in  the  front  part  of  Mr.  Truttman's  yard,  12  feet  back  from  the  front 
angle  of  retaining  wall,  lOJ  feet  northwest  from  the  large  cottonwood  tree  carrying 
T.  B.  M.  56,  3.7  feet  eastward  from  a  12-inch  maple,  21  feet  from  the  southwest  cor- 
ner of  Mr.  Truttman's  house,  being  top  of  copper  bolt  in  tile. 

Elevation,  211.4532  meters.    693.750  feet. 

P.  B.  M.  Ill  is  top  of  cap  on  iron  pipe  set  oyer  P.  B.  M.  110,  standing  1  foot  above 
ground. 
.  Elevation,  212.6630  meters.    697.720  feet. 

P.  B.  M.  112  is  in  Red  Wing,  Minn.,  on  the  southwest  corner  of  Plum  and  Levee 
streets,  in  the  northeast  corner  of  the  La  Grange  Mill,  in  the  east  face  of  the  founda- 
tion wall,  2.3  feet  south  from  the  north  face  and  2.1  feet  above  the  sidewalk,  being 
the  center  mark  in  copper  bolt  leaded  horizontally,  marked  p^'|^' 

Elevation,  215.8417  meters.    708.148  feet. 

P.  B.  M.  113  is  at  Red  Wing,  about  1,300  feet  below  the  Chicago,  Milwaukee  and 
St.  Paul  depot,  at  the  base  and  upper  end  of  Barn  Bluff,  on  the  lower  abutment, 
river  side  of  small  railroad  bridge,  on  the  first  step  below  the  top,  6  inches  from  the 

"U.S." 
first  step,  being  top  of  copper  bolt  leaded  vertically,  and  marked      O 

Elevation,  212.6560  meters.    697.697  feet. 

Gan^e  is  in  Red  Wing,  at  the  Diamond  Joe  warehouse,  on  the  downstream  face  of 
recess  m  crib  work,  being  a  staff  gauge,  spiked  to  timbers. 

Elevation  of  its  zero  208.9846  meters.    685.651  feet. 

T.  B.  M.  57  is  f  of  a  mile  below  the  small  railroad  bridge  at  the  upper  end  of  Bam 
Bluff,  at  the  foot  of  Bam  Bluff,  about  45  feet  east  from  the  northeast  corner  of  the 
Pioneer  liime  Works,  on  the  top  stojie  of  wall  retaining  the  wagon  road,  being  the 
highest  point  in  square,  marked  ''  U.  o  S.'/ 

Elevation,  215.8369  meters.    708.133  feet. 

T.  B.  M.  58  is  If  miles  below  Red  W^ing,  between  the  two  road  crossings,  about  328 
feet  above  the  slaughterhouse,  6i  feet  northward  from  center  of  track,  opposite  a 
i;rossing  signal  board;  810  feet  above  P.  B.  M.  215,  being  the  highest  point  in  a 
square,  on  an  embedded  rock. 

Elevation,  221.8833  meters.    727.970  feet. 

P.  B.  M.  114  is  nearly  2  miles  below  Red  Wing,  at  a  wagon-road  crossing,  5  feet  be- 
low its  east  fence  and  20  feet  northward  from  center  of  track,  ^  of  a  mile  above  the 
slaughterhouse,  being  copper  bolt  in  tile. 

Elevation,  218.6565  meters.    717.383  feet. 

P.  B.  M.  115  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  114,  standing  a  foot  above 
ground. 

Elevation,  219.8717  meters.    721.370  feet. 

T.  B.  M.  59  is  on  the  right  bank  about  2f  miles  below  Red  Wing,  opposite  the  head 
of  Island  26.  in  front  of  the  Minnesota  Reform  School  Building,  on  a  large  triangu- 
lar sandstone,  about  10  feet  southwest  of  a  blazed  elm  tree  and  20  feet  from  shore, 
at  a  medium  stage,  marked  ''U.  Q  S.^' 

Elevation,  211.0708  meters.    692.496  feet.  ' 
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T.  B.  M.  60  is  on  the  ri«jht  bauk'  about  3  miles  below  Red  Wiiig,  Minn.,  492  f«^et  be- 
low the  foot  of  Island  26, 39  feet  Horn  low- water  shore  at  foot  of  bluffs,  2  feet  above 
a  very  large  and  conspicuous  white  rock,  on  a  large  embedded  bowlder,  being  the 
highest  point  in  square,  marked  "  ^£j^*  *    ■ 

Elevation,  211.0983  meters.    J692.586  feet. 

T.  B.  M.  61  is  about  3|  miles  below  Red  Wing,  and  f  mile  above  the  head  of  Island 
28,ju8t  above  a  little  tow-head  and  180  feet  above  a  large  lone  elm  tree  near  shore 
at  H  medium  low  stage,  on  a  very  large  piece  of  rock,  being  highest  point  in  square 
marked  "  U.  D  8." 

Elevation,  210.7992  meters.    691 .605  feet. 

Old  U.  8.  B.  M.  32  is  about  |  of  a  mile  above  the  head  of  Island  28,  at  the  lower  side 
of  a  wide  flat  point  built  up  from  the  wash  of  the  creek  coming  out  from  between 
bluffs  820  feet  above,  about  25  feet  back  Irom  low-water  shore,  100  feet  below  fislnav 
men's  shanties,  on  nail  in  the  east  root  of  a  large  lone  elm  tree. 

Elevation,  210.8487  meters.    691.76?  feet. 

P.  B.  M.  116  is  If  miles  above  Waoouta  and  1,722  feet  above  the  head  of  South  Chan- 
nel, at  the  east  foot  of  the  round  point  of  bluff  on  the  lower  side  of  creek,  above  fish- 
ermen's shanties  above  old  B.  M.  32, 15  feet  west  from  a  6-inch  blazed  ash  marked  U. 
S.,  31  feet  north  from  another  blazed  ash  and  20  feet  east  from  a  blazed  oak  tree,  be- 
ing a  copper  bolt  in  tile. 

Elevation,  212.3170  meters.    696.584  feet. 

P.  B.  M.  117  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  116  standing  a  foot  above 
surface  of  ground. 

Elevation,  213.5334  mete>rs.    700.575  feet. 

Old  U.  S.  B.  M.  f  is  about  3,445  feet  above  the  mouth  of  Ida  Creek,  on  a  prominent 
point  of  the  right  bank  of  South  Channel,  at  foot  of  bluff,  on  the  center  one  of  three 
large  oottonwood  trees  on  the  river  bank,  being  a  spike  in  the  downstream  root. 

Elevation,  211.2920  meters.    693.221  feet. 

Old  U.  S.  B.  M.  33  is  at  Wacouta,  on  the  right  bank  of  South  Channel,  at  river  bajik, 
about  30  feet  from  low-water  line  at  foot  of  bluff,  1,230  feet  above  hla  Creek,  on  a 
Cottonwood  tree  40  inches  in  diameter,  being  a  nail  in  root  facing  the  river. 

Elevation,  211.0924  meters.    692.567  feet. 

T.  B.  M.  62  is  at  Wacouta,  east  of  Ida  Creek,  at  the  point  of  steep  sand  bluff  18i  feet 
south  from  wire  fence,  about  3  inches  below  the  surface  of  the  ground,  on  a  fine  large 
lone  elm  tree,  being  a  6-inch  wire  spike  in  its  west  root. 

Elevation,  213.0210  meters.    698.894  feet. 

P.  B.  M.  118  is  at  Wacouta,  below  Ida  Creek  at  the  point  of  steep  sand  bluff,  close 
to  the  south  side  of  wire  fence,  17^  feet  above  the  large  elm,  in  which  is  located  T. 
B.  M.  62,  being  copper  bolt  in  tile. 

Elevation,  212.2801  meters.    696.463  feet. 

P.  B.  M.  119  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  118,  standing  about  1  foot 
above  the  surface  of  the  ground. 

Elevation,  213.4993  meters.    700.463  feet.     • 

T.  B.  M.  63  is  at  the  mouth  of  South  Channel,  about  1,476  feet  below  the  mouth  of 
Ida  Creek,  at  the  foot  of  sand  bluff,  at  about  high- water  elevation,  on  the  north  root  of 
a  large  lone  cottonwood  tree,  being  a  spike  driven  to  the  same  elevation  as  old  U.  S. 
B.  M.  34  f    The  old  nail  was  rotted  loose. 

Elevation,  211.8942  meters.    695.197  feet. 

T.  B.  M.  64  is  on  the  right  bank  of  Lake  Pepin,  about  1^  miles  below  the  mouth  of 
Ida  Creek,  on  the  third  point  from  the  upper  end  of  the  lake,  on  the  west  side  of  the 
point  of  woods,  at  about  high- water  elevatjon,  in  the  root  of  a  10-inch  ash  tree  broken 
off  about  5  feet  above  ground;  on  the  same  stump  and  approximately  the  same  ele- 
vation as  old  U.  S.  B.  M.  36,  which  was  rotted  out  (=  tack.)  Head  of  a  6-inch  wire 
spike. 

Elevation,  212.0592  meters.    695.738  feet. 

T.  B.  M.  65  is  on  the  right  bank  of  Lake  Pepin,  about  2|  miles  below  Ida  Creek  and 
3}  miles  above  Lake  Side,  on  the  first  wide  wooded  point,  on  the  upper  side  of  the 
point,  about  450  feet  from  end  of  point  at  a  mediunl  low  stage,  on  the  root  of  a  14-inch 
oak  blazed  and  marked  U.  S.,  being  the  top  of  the  spike. 

Elevation,  212.1654  meters.    696.087  feet. 

P.  B.  M.  120  is  on  Lake  Pepin,  about  3|  miles  above  Lake  Side,  on  the  wide  flat 
wooded  sand  point,  on  the  first  point  below  the  U.  S.  Light,  about  125  feet  southeast 
of  T.  B.  M.  65,  about  in  center  of  the  point  cast  and  west,  230  feet  from  the  end  of 
the  point  at  a  medium  low  stage,  262  feet  west,  10°  north  from  the  east  shore  and 
193  feet  southeast  from  the  northwest  shore  line,  being  copper  bolt  in  tile,  trees 
blazed. 

Elevation,  211.7456  meters.    694.710  feet. 

P.  B.  M.  121  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  120,  about  1  foot  above 
ground. 

Elevation^  212.9653  meters.    698.711  feet. 
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T.  B.  M.  66  is  on  the  right  bank  of  Lake  Popin,  nbout  3,280  feet  holow  the  wide  flat 
woodeil  sand  pointy  which  is  about  3f  miles  above  Lake  Sidt^^  295  feet  below  the  ex- 
ceedingly large  rock,  under  a  6-inch  ash  tree  blazed,  on  an  embedded  bowlder  about 
the  middle  of  the  beach,  being  highest  point  in  square,  marked  "  U.  D  S." 

Elevation,  211.073'f  meters.    692.605  feet. 

T.  B.  M.  67  is  on  the  ri^ht  bank  of  Lake  Pepin,  about  2f  miles  above  Lake  Side, 
and  1^  miles  below  the  wide  flat  sand  point  at  the  south  end  of  a  long  stretch  of 
straight  shore  25  feet  below  two  exceedingly  large  rocks  in  the  middle  of  the  way, 
20  feet  from  a  linn  tree  blazed,  on  an  embedded  bowlder^  being  the  highest  point  in 
square,  marked  '*  U.  D  S." 

Elevation,  210.8417  meters.    691.744  feet. 

T.  B.  M.  69  is  on  right  bank  of  .Lake  Pepin,  1^  miles  above  Lake  Side,  3,600  feet 
above  Point  no  Point,  in  the  middle  of  the  way,"  28  feet  from  foot  of  bin  ft'  and»49  feet 
east  from  a  blazed  elm  (top  of  tree  broken  oft*)  on  the  east  end  of  an  embedded 
bowlder,  being  the  highest  point  in  square,  marked  **  U.  IJ  8." 

Elevation.  210.4633  meters.    690.503  feet. 

T.  B.  M.  70  is  on  Point  no  Point,  Lake  Pepin,  being  the  last  point  in  view  ftom  Lake 
Side  looking  up  the  lake,  60  feet  below  a  very  large  round  prominent  bowlder  stand- 
ing out  in  lake,  28  feet  from  foot  of  blnft",  near  the  shore  in  the  way,  easily  seen,  on 
a  lar^^flat  rock  well  embedded,  with  its  upper  face  inclining  about  25  degrees  with 
the  northeast  horizon,  being  a  square,  marked  "  U.  u  S."     ' 

Elevation,  210.085aLmeters.    689.262  feet. 

T.  B.  M.72  is  on  Lake  Pepin,  at  Lake  Side  Hotel,  Lake  Side,  45  feet  southwest  from 
the  driven  well  on  the  point,  5  feet  west  from  path  leading  to  well,  in  root  of  an  oak 
tree,  being  a  6-inch  wire  spike. 

Elevation  212.8844  meters.    698.446  feet. 

P.  B.  M.  122  is  on  Lake  Pepin,  at  Lake  Side,  at  the  Lake  Side  Hotel,  50  feet  south- 
ward from  the  driven  well  on  the  point,  7  feet  ea^jt  of  path  leailing  to  well,  13  feet 
eastward  from  the  oak  tree  bearing  T.  B.  M.  72,  being  copper  bolt  in  tile  about  3 
feet  undergronnd. 

Elevation  211.8762  meters.    695.138  feet. 

P.  B.  M.  123  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  122,  standing  about  1  foot 
above  ground. 

Elevation  213.0920  meters.    699.127  feet. 

T.  B.  M.  73  is  on  Lake  Pepin,  2,506  feet  below  the  Lake  Side  Hotel,  at  Lake  Side, 
at  the  west  point  of  woods,  on  the  north  side  of  wagon  road,  about  328  feet  below 
the  flsherman's  house,  on  a  33-inch  oak  tree,  being  a  6-inch  wire  spike  in  its  south 
root. 

Elevation  212.4603  meters.    697.054  feet. 

T.  B.  M.  74  is  on  Lake  Pepin,  H  miles  below  Lake  Side  Hotel,  at  Lake  Side,  about 
a  half  mile  back,  west  from  the  lake  shore,  at  fork  of  roads  in  front  of  convent,  86 
feet  west  from  the  main  road  and  25  feet  south  from  end  of  culvert  under  road  lead- 
ing to  convent,  on  a  2-foot  oak  tree,  being  a  nail  in  root. 

Elevation  220.0968  meters.    722.109  feet. 
'  T.  B.  M.  75  is  on  Lake  Pepin,  about  2^  miles  below  Lake  Side  Hotel,  and  1^  miles 
below  Mells  Creek,  656  feet  above  Henry  VVhipples  house,  150  feet  back  west  from 
bank  of  slough,  and  35  feet  from  road  towards  lake,  about  30  inches  from  the  north 
side  of  a  20-inch  oak  tree^  being  a  6-inch  wire  spike  in  its  root. 

Elevation  216.2986  meters.    709.647  feet. 

T.  B.  H.  76  is  on  Lake  Pepin,  at  Florence,  at  the  southeast  comer  of  A.  M.  C.  John- 
son's dooryard,  at  the  northwest  corner  of  intersecting  roads,  about  197  feet  back 
from  river  bank,  on  base  stone  of  iron  fence,  2.1  feet  north  from  the  corner,  being 
the  highest  point  in  square,  marked  "  U.  D  S." 

Elevation  215.0808  meters.    705.652  feet. 

P.  B.  M.  124  is  on  Lake  Pepin,  in  Florence,  on  the  northwest  corner  of  the  same 
streets  as  T.  B.  M.  76, 134  feet  north  from  the  comer,  which  is  the  southeast  corner 
of  Mr.  A.  M.  C.  Johnson's  yard,  on  the  west  side  of  wagon  road,  6  inches  back  of  the 
face  line  produced,  of  iron  fence,  being  a  copper  bolt  in  tile  about  3  feet  below  sur- 
face. 

Elevation  213.3152  meters.    699.859  feet. 

P.  B.  M.  125  is  top  of  cap  on  iron  pipe  set  over  P,  B.  M.  124,  standing  about  a  foot 
above  ground. 

Elevation  214.5347  meters.    703.860  feet. 

T.  B.  M.  77  is  on  Lake  Pepin,  3,363  feet  below  Florence,  on  the  beach,  60  feet  from 
foot  of  high  bank,  on  a  large,  prominent,  black  granite  bowlder,  easy  to  find,  being 
the  highest  point  in  square,  marked  U.  S. 

Elevation  211.1572  meters.    692.779  feet. 

T.  B.  M.  78  is  on  Lake  Pepin,  IJ  miles  below  Florence,  on  beach,  at  the  upper  end 
of  clearing,  75  feet  below  the  upper  end  of  very  large  ice  house,  on  the  north  root 
of  a  large,  loue  ash  tree,  being  top  of  a  6-inch  wire  spike  in  its  root. 

Elevation  211.2009  meters.    692.922  feet. 
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I  Lake  Pepin,  about  2  miles  below  Florence,  on  the  soath  side  of 
Hand  point  above  Central  Point,  on  the  east  side  of  wood  road,  on 
I  and  marked  *'  (J ''  being  a  6-inoh  wire  spike  in  its  root. 
l{*i  meters.    697.271  feet. 

I  Lake  Pepin,  in  the  village  of  Central  Point,  about  If  miles  above 

II  feet  above  the  sawmill,  on  the  west  side  of  road  leudinK  to  the 
th  root  of  a  14-inch  ash  tree  blazed,  being  a  6-inch  wire  spik«. 

^  meters.    696. 189  feet. 

m  Lake  Pepin,  in  the  village  of  Central  Point,  on  the  east  boand- 
street,  66  feet  from  the  fence,  on  the  west  side  of  Front  street,  152 
im  the  northwest  comer  of  Main  and  Front  streets,  92  feet  from  the 
>f  the  sawmill  office,  240  feet  southeast  from  the  property  comer  of 
>nd  F.  A.  Coon,  and  95  feet  from  the  southwest  corner  oi  saw  mill, 
in  tile. 

)51  meters.    695.856  feet. 

op  of  cap  on  iron  pipe  set  over  P.  B.  M.  126,  standing  about  8  inches 
of  ground. 

LOO  meters.    699.842  feet. 

1  Lake  Pepin,  at  the  upper  end  of  Lake  City,  at  the  east  end  of 
ih,  and  at  the  beginning  of  curved  beach,  f  miles  below  or^||L,  iu 
lage,  f  of  a  mile  above  Center  street,  25  feet  eastward  from  foot  of 
h  root  of  a  large,  lone  cottonwood  tree,  being  the  top  of  a  6-inch 

551  meters.    695.758  feet. 

m  Lake  Pepin,  in  Lake  City,  on  the  west  side  of  Front  street,  be- 

Lue  and  Center  street,  on  1.  W.  Palmer's  shoe  stofe,  in  the  north 

U.S. 
r  seat,  being  top  of  a  copper  bolt  leaded  vertically,  marked       O 

522  meters.    709.922  feet. 

m  Lake  Pepin,  in  Lake  City,  on  the  southeast  corner  of  Front  and 

the  Merchants'  Bank  Building,  in  ea«t  end  of  stone  doorstep,  being 

U.S. 

ed  vertically,  and  marked      CO 

P.B.M. 
103  meters.    710.014  feet. 

is  in  Lake  City,  on  the  Diamond  Joe  Elevator,  10.5  feet  west  of 
ler,  on  the  foundation  stone,  at  the  west  end  of  stone  pier,  in  the 
of  old  cross. 

)76  meters.    695.405  feet. 

n  Lake  Pepin,  about  2950  feet  below  Lake  City  Lauding,  50  feet 
the  lino  between  the  beach  and  the  grass  land,  about  656  feet  above 
nmer  resort,  and  about  263  feet  below  a  frame  house  on  the  oppo- 
h1,  being  a  spike  in  the  southeast  root  of  a  large  oak  tree. 
535  meters.    697.459  feet. 

m  Lake  Pepin,  2  miles  below  Lake  City,  i  mile  above  the  first  high 
ow  bridge  156,  on  the  Chicago,  Milwaukee  and  St  Paul  right  of 
bnce,  115  feet  from  the  top  of  the  lake  bank,  at  the  upper  end  of 
nr  bolt  in  tUe. 
85  meters.    712.337  feet, 
op  of  cap  on  iron  pipe  set  over  P.  B.  M.  130,  standing  about  a  foot 

196  meters.    716.344  feet. 

miles  below  Center  street  of  Lake  City,  on  Lake  Pepin,  9  feet  to- 

t)m  the  center  of  the  Chicago,  Milwaukee  and  St.  Paul  Railway, 

ridge  154,  opposite  a  blazed  telegraph  pole,  on  an  embedded  rock 

c,  projecting  1  foot  above  the  surface,  being  highest  x)oint  in  square. 

»52  meters.     704.617  feet. 

n  Lake  Pepin,  at  Kepler's  Coulee,  H  mile^  above  King's  Coulee 

per  side  of  the.  point  of  land  north  of  the  railroad,  covered  with 

\t  the  upper  end  of  a  very  large  bowlder  supporting  the  railroail 

pet  from  center  of  track  and  25  feet  from  lake,  being  the  highest 

U.S. 
narked      o 

T  B  M. 

12  meters.  '  700.174  feet. 

m  Lake  Pepin,  at  Kepler's  Coulee,  1^  miles  above  King's  Coulee 

rth  sloping  face  of  the  exceedingly  large  bowlder  on  which  T.  B. 

U.S. 
C  the  top  of  a  copper  bolt  lea^led  vertically  and  marked       o. 

r.Ji.  M. 
113  meters.    701.060  feet. 
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T.  B.  M.  87  is  oil  Lake  Pepin,  at  King's  Cuulw,  on  the  Chicago,  Milwaukee,  and 
St.  Paul  Railway  bridge  No.  146,  on  the  north  end  of  the  west  abutment,  on  the  front 
edge  of  the  second  top  stone  from  north  end,  being  the  highest  point  in  square, 
marked'^  U.S." 

Elevation  213.5918  meters.    700.767  feet. 

P.  B.  M.  133  is  on  Lake  Pepin,  150  feet  below  the  section  house,  49  feet  south  from 
center  of  track,  83  feet  below  the  center  of  bridge  146,  on  the  right  of  way  at  south 
fence,  7  feet  east  of  the  east  gate  post  of  gate  across  road  loading  through  to 
Smith's  land,  being  a  copper  bolt  in  tile. 

Elevation  214.3041  meters.    703. 104  feet. 

P.  B.  M.  134  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  133,  standing  a  foot  above 
ground. 

Elevation  215.5265  meters.    707. 1 14  feet. 

T.  B.  M.  88  is  on  Lake  Pepin,  at  Dutchman's  Coulee,  1  mile  below  King's  Coulee 
station,  853  feet  below  bridge  142,  at  the  upper  end  of  a  small  cut,  15  feet  towartls 
lake  irom  center  of  track,  on  a  large  round  embedded  bowlder  supporting  the  embank- 
ment, being  the  highest  point  in  square,  marked  "U.  Q  S." 

Elevation  213.1864  meters.    699.437  feet. 

T.  B.  M.  89  is  oil  Lake  Pepin,  If  miles  below  King's  Coulee,  275  feet  above  bridge 
14g,  on  the  lake  side  of  track,  at  the  lower  end  of  cut,  200  feet  above  Copeland's  Cou- 
lee" Bridge,  just  above  Theodore  Halm's  house,  on  an  embedded  bowlder,  being  the 
highest  point  in  square,  marked  *'  U.  D  S." 

Elevation  214.6164  meters.    704.128  feet. 

T.  B.  M.  90  is  on  Lake  Pepin,  1|  miles  above  Reeds  Landing,  at  Eli  Roscoe's  Cou- 
lee, on  the  south  side  of  track,  on  the  base  stone  of  the  east  retaining  wall  in  bed  of 
ereek,  being  the  highest  point  in  square,  marked  *'U.  a  S." 

Elevation  213.8524  meters.    701.622  feet. 

P.  B.  M.  135  is  on  Lake  Pepin,  1^  miles  above  Reeds  Landing,  at  Eli  Roscoe's  Cou- 
lee, in  the  point  of  hill  between  the  wagon  road  and  railroad  opx>osite  John  Sand- 
burn's  house,  31  feet  south  from  center  of  track,  16  feet  east  from  the  east  bank  of 
creek  where  T.  B.  M.  90  is  located,  and  20  feet  north  from  the  north  side  of  road 
bridge,  being  a  copper  bolt  in  tile  3  feet  under  ground. 

Elevation  215.0108  meters.    705.  (22  feet. 

P.  B.  M.  136  is  top  of  cap  on  iiron  pipe  set  over  P.  B.  M.  135,  standing  a  foot  above 
ground. 

Elevation  216.2294  meters.    709.420  feet. 

T.  B.  M.  91  is  at  the  foot  of  Lake  Pepin,  f  miles  below  Roscoe's  Coulee,  on  promi- 
nent point  of  south  shore,  at  thd  north  side  of  the  north  railroad  ditch,  9  feet  from 
center  of  track,  on  large  embedded  rock,  810  feet  above  bridge  134,  being  the  highest 
J)oint  in  square,  marked  "U.  D  S." 

Elevation  214.6653  meters.    704.289  feet. 

P.  B.  M.  137  is  at  Reeds  Landing,  246  feet  below  Knapp,  Stout  «Sr  Co.'s  warehouse, 
on  the  south  side  of  Water  street,  in  the  north  door  of  S.  Trautmann's  store,  in  the 

"U.S." 

south  end  of  the  stone  doorstej^,  being  a  copper  bolt  leaded  vertically,  marked      0 

Elevation  215.2843  meters.    706.320  feet. 

T.  B.  M.  93  is  at  Reeds  Landing,  3170  feet  below  the  Chicago,  Milwaukee  and  St. 
Paul  depot,  45  feet  below  the  intersection  of  the  said  railroad  with  the  tangent  pro- 
duced of  the  Chicago,  Milwaukee  and  St.  Paul  pontoon  bridge  over  the  Mississippi 
River,  10  feet  northward  from  center  of  track,  on  an  embedded  rook,  being  the  highest 
point  in  square. 

Elevation  214.4886  meters.    703.709  feet. 

Old  U.  S.  B.  M.  "A"  is  at  Reeds  Landing,  just  above  the  pontoon  bridge  across  the 
Mississippi,  at  the  noi'thwest  comer  of  Arthnr  Dunn's  residence,  which  is  on  the 
south  side  of  vstreet  facing  the  river,  being  the  bottom  of  the  corner  strip. 

Elevatitm,  216.5123  meters.    710.349  feet. 

P.  B.  M.  138  is  at  Reeds  Landing,  58  feet  east  from  the  intersection  of  the  south 
fence  of  Water  street  with  the  tangent  produced  of  the  pontoon  bridge,  in  thenortli- 
east  comer  of  Arthur  Dunn's  lot,  8  feet  south  from  the  front  fence,  and  1.6  feet  west 
of  the  east  fence,  being  copper  bolt  in  tile,  3  feet  under  ground. 

Elevation,  215.0240  meters.    705.466  feet. 

P.  B.  M.  139  is  top  of  cap  on  iron  pipe  set  over  P.  15.  M.  138. 

Elevation,  216.2398  meters.    70i».455  feet. 

T.  B.  M.  94  is  5,000  feet  below  the  pontoon  bridge  at  Reoda  Landing,  and  3,025  feet 
above  the  Chicago,  Milwankee  and  St.  Paul  depot  at  Wabaslia,  at  the  soutli  limit  of 
ri^ht  of  way  between  road  crossings,  in  wild  cherry  tree  at  board  fence,  being  a 
6-mch  spike  in  root. 

Elevati<m,  221.8726  meters.    727.935  feet. 

T.  B.  M.  95  is  at  Wabasha,  Minn.,  on  Fourth  street,  at  the  wagon  bridge  over  the 
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Zumbro  Slougb,  on  the  gonth  Hido  of  west  approach,  2  feet  out-side  of  sidewalk,  2, 
feet  west  of  ceuter  of  bridge  ou  a  3C>-ioch  Cottonwood  tree,  being  a  6-iiich  spike 
root. 

Elevation,  211.8452  meters.    695.036  feet. 

P.  B.  M.  140  is  in  Wabasha,  on  the  northwest  corner  of  Pembroke  and  Main  stre4 
on  The  Peoples'  Bank,  near  the  north  post  of  door  of  corner  entrance,  directly  un* 
the  brick  line  on  the  soath  side  of  the  south  window,  in  water  table,  being  a  oop 

U.S. 
bolt  leaded  vertically,   marked      0 

Elevation,  216.6593  meters.    710.831  feet. 

Old  U.  S.  B.  M.  62^  is  in  Wabasha,  at  the  elevator,  between  tracks  on  the  north  f 
of  retaining  wall  and  3  feet  above  the  corner  of  tlie  wall,  on  the  west  side  of  runv 
under  track  to  elevator,  on  the  front  part  of  top  surface  of  lower  comer  of  sto 
markeil  "  B.  M." 

Elevation.  212.6500  meters.    697.677  feet. 

Old  U.  S.  B.  M.  "  E  "  is  in  Wabasha,  on  the  old  Commercial  Hotel,  on  the  sootlie 
corner  of  Main  and  Bailey  streets,  on  the  north  front  of  the  hotel,  on  the  upstre 
end  of  stone  doorsill  between  two  doors,  3^  inches  out  from  the  brjck  wall. 

Elevation,  216.6225  meters.    710.710  feet. 

Klver  gauge  is  at  Wabasha,  just  above  the  ferry  landing,  a  small  staff  gauge  nai 
to  the  south  side  of  piling 

Elevation  of  ^auge  zero,  208.4931  meters.     684.039  feet. 

T.  B.  M.  96  is  in  the  lower  part  of  Wabasha,  in  Campbells  Addition,  in  the-noi 
west  comer  of  Mrs.  E.  J.  Dugan's  lot,  13  feet  south  from  the  river  street  fence,  o 
soft  maple  tree  2  feet  in  diameter,  in  its  northwest  root,  being  a  6-inch  wire  spike 

Elevation,  213.^06  meters.    701.944  feet. 

P.  B.  M.  141  is  in  the  lower  part  of  Wabasha,  in  Campbells  Addition,  in  the  noi 
west  corner  of  Mrs.  E.  J.  Dugan's  lot  just  above  T.  B.M.96,  1.2  feet  from  the  w 
fence  and  1.6  feet  south  from  the  street  fence,  being  a  copper  bolt  in  tile,  3  feet  un< 
ground. 

Elevation,  212.9471  meters.    698.652  feet. 

P.  B.  M.  142  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  141. 

Elevation,  214.1576  meters.    702.623  feet. 

T.  B.  M.  98  is  1^  miles  below  Wabasha,  275  feet  below  the  closing  dam  of  Ci 
Island  Chute,  79  feet  back  from  the  water's  edge  at  a  medium  low  stage,  on  an  IS-ii 
willow  tree,  being  a  spike  in  its  north  root. 

Elevation,  209.7956  meters.    688.312  feet. 

Old  U.  S.  B.  M.  66  is  about  li  miles  below  Wabasha,  245  feet  below  the  closing  d 
of  Crats  Island  Chute,  and  about  50  feet  back  from  top  of  bank,  but  a  few  feet  ft 
T.  B.  M.  98,  being  a  nail  in  root  of  the  large  lone  elm  tree,  now  loose. 

Elevation,  209.9965  meters.    688.971  feet. 

Old  U.  S.  B.  M.  **0"  is  on  Teepeeota  Point,  16  feet  firom  the  northeast  corner 
David  Pugh's  house,  being  a  spike  in  the  base  of  an  18-inch  cottonwood. 

Elevation,  214.3150  meters.    703.140  feet. 

P.  B.  M.  143  is  on  Teepeeota  Point,  in  the  northeast  comer  of  David  Pugh's  ya 
1\  feet  IVom  the  east  fence,  and  22  feet  south  from  corner  of  fence,  102  feet  ft'om 
northeast  corner  of  the  house  and  89  feet  from  river,  being  a  copper  bolt  in  tile. 

Elevation,  211.3133  meters.    693.291  feet. 

P.  B.  M.  144  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  143. 

Elevation,  212.5273  meters.    697.274  feet. 

Old  U.  S.  B.  M.  "  N"  is  on  Teepeeota  Point,  600  feet  downstream  from  David Pufj 
house,  in  an  18-inch  burr- oak  stump,  6  feet  below  top  of  bank,  being  a  spike  dri^ 
in  the  base  of  the  stump. 

Elevation,  212.7451  meters.    697.989  feet. 

T.  B.  M.  99  is  on  ri^ht  bank,  3^  miles  above  Alma,  Wis.,  and  seven-eighths  of  a  n 
below  Teepeeota  Point,  on  top  of  sand  bluff  in  Mr.  Fodder's  barnyard,  being  a  sp 
in  the  root  of  an  18-incn  oak  tree,  the  only  tree  in  lot. 

Elevation,  216.5470  meters.    710.462  feet. 

T.  B.  M.  100  is  on  the  right  bank,  jnidway  between  Alma  and  Teepeeota  Point, 
top  of  sand  bluff  directly  back  from  the  snear  log  boom,  about  262  feet  above  Mr 
S.  Churchill's  house,  on  the  west  side  of  road,  on  an  oak  tree  7  inches  in  diamel 
being  6-inch  spike  in  root. 

Elevation,  219.0216  meters.    718.581  feet. 

T.  B.  M.  101  is  on  the  right  bank,  about  2  miles  above  Alma,  984  feet  above  the 
boom^  and  328  feet  above  where  the  shear  boom  intersects  the  right  bank,  on 
same  ridge  at  river  bank  on  a  large  conspicuous  cottonwood  tree,  blazed,  being  a 
inch  wire  spike. 

Elevation,  209.2477  meters.    686.514  feet. 

T.  B.  M.  102  is  ou  the  main  right  bank,  about  li  miles  above  Alma,  15  feet  ab< 


Digitized  by  VjOOQIC 


APPENDIX  W  W — REPORT  OP  MISSISSIPPI  RIVER  COMMISSION:     3049 

the  closing  dike  behind  Island  36,  and  60  feet  back  from  river  bank,  and  about  20 
feet  above  P.  B.  M.  146,  in  a  30-inch  elm  tree,  blazed,  and  marked  U,  being  a  6-inch 
wire  spike  in  the  west  root. 

Elevation ,  209. 1672  meters.    686.250  feet. 

P.  B.  M.  145  is  on  the  right  bank,  1^  miles  above  Alma,  at  the  lower  line  of  dike 
closing  chnte  behind  Island  36,  about  20  feet  east  of  T.  B.  M.  102,  and  60  feet  back 
£rom  river  bank,  midway. between  elm  tree  and  elm  stub,  both  blazed  toward  the, 
P.  B.  M.,  being  top  of  copper  bolt  leaded  in  tile  and  set  3  feet  below  surface  of 
ground. 

Elevation,  208.5102  meters.    684.095  feet. 

P.  B.  M.  146  is  top  of  cap  on  iron  pjpe  set  over  P.  B.  M.  145. 

Elevation,  209.7272  meters.    688.088  feet. 

T.  B.  M.  lOQ  is  on  the  foot  of  Island  89,  opposite  the  upper  end  of  Alma,  at  the 
lower  end  of  willows,  50  feet  back  (southwest)  from  the  bank,  25  feet,  above  a  clus- 
ter of  piles,  on  a  new  willow  stump  5  inches  in  diameter,  a  6-mch  wire  spike. 

Elevation,  208.5822  meters.    684.331  feet. 

T.  B.  M.  104  is  in  the  upper  end  of  Alma,  30  feet  toward  pver  from  center  of  track 
of  the  Chicago,  Burlington  and  Northern  Railway,  on  foundation  of  water  tank  on 
the  northeast  comer  of  the  northwest  pier,  opposite  Anltman  Taylor's  machine 
warehouse,  being  the  highest  point  in  square  marked  "  U.  D  S." 

Elevation  211.6034  meters.    694.243  feet. 

P.  B.  M.  147  is  in  the  upper  end  of  Alma.,  Wis.,  on  the  foundation  of  the  Chicago, 
Burlineton  and  Northern  water  tank,  at  the  same  tank  as  T.  B.  M.  104  in  the  south 
part  of  the   southeast  stone  base,  being  top  of  copper  bolt  leaded  vertically, 

"U.S."  .  , 

marked  ^0^ 

Elevation,  211.6044  met«rs.    694.246  feet.  ^ 

Old  U.  S.  B.  M.  "1"  is  at  Alma,  Wis.,  on  the  river  front  of  John  Harry's  bHck 
store,  near  the  downstream  end  of  stone  window  base,  being  highest  point  in  cir- 
cle cut  in  stone,  "0." 

Elevation,  213.5602  meters.    700.663  feet. 

Old  U.  8.  B.  M.  "3"  is  at  Alma,  Wis.,  on  the  west  side  of  the  main  street,  in  the 
front  of  Mr.  Fritsche'a  brick  store,  on  the  downstream  window  sill,  being  a  circle 
cut  in  stone,  "Q-"  * 

Elevation,  214.1562  meters.    702.619  feet. 

P.  B.  M.  148  is  at  Alma,  Wis.,  oir  the  east  side  of  main  street  in  water  table  of 
Commercial  hotel,  art  the  south  side  of  entrance,  6  inches  below  the  iron  column, 

"U.  S." 
being  top  of  copper  bolt  leaded  vertically,  marked       0 

Elevation,  215.6781  meters.    707.612  feet. 

Old  U.  S.  B.  M.  ''4"  is  in  the  lower  end  of  Alma,  opposite  the  ''Sawmill  and  Lum- 
ber "  office,  60  feet  above  small  road  bridge  on  the  east  side  of  street,  at  the  en- 
trance to  F.  Lane's  residence,  being  the  highest  point  in  square. 

Elevation,  213.4286  meters.    700.231  feet. 

T.  B.  M.  105  is  three-fourths  of  a  mile  below  Alma  sawmill,  49  feet  below  milepost 
81,  35  feet  below  C.  noser's  red  bam,  in  a  large  imbedded  rock  forming  the  north 
bank  of  north  railroad  ditch,  being  highest  point  in  square,  marked  ''  U.  D  S.' 

Elevation,  212.8926  meters.    698.473  feet. 

P.  B.  M.  149  is  three-fourths  of  a  mile  below  Alma  sawmill,  at  the  east  fence  on 
the  right  of  wav  of  the  Chicago,  Burlington  and  Northern  Railway,  by  milepost  81, 
in  front  of  C.  Moser's  house,  16  feet  below  gate  for  farm  crossing,  being  copper  bolt 
leaded  in  tile,  3  feet  below  surface  of  ground,  same  place  as  T.  B.  M.  105. 

Elevation,  212.1178  meters.     695.931  feet. 

P.  B.  M.  150  is  top  of  cap  on  iron  pipe  set*  over  P.  B.  M.  149,  about  a  foot  above 
ground. 

Elevation  213.3299  meters.    699.908  feet. 

T.  B.  M.  107  is  2  miles  below  Alma  sawmill,  in  the  highway,  about  8  feet  west  of 
the  east  road  fence  and  60  feet  above  the  small  white  house  at  the  east  roadside,  13 
feet  northwest  of  the  northwest  comer  of  Anton  Loetsche's  yard,  being  the  highest 
point  in  square,  on  imbedded  rock,  marked  **U.  D  8." 

Elevation,  211.5690  meters.    694.130  feet. 

T.  B.  M.  108  is  2f  miles  belov»  Alma  sawmill,  and  620  feet  below  Bridge  445,  at  the 
south  point  of  woods  on  the  west  side  of  track,  55  feet  from  center;  also,  500  feet  above 
the  large  bam  east  of  the  track,  having  a  stone  foundation  and  basement ;  in  base  of 
a  16-inch  oak  tree,  at  surface  of  ground,  being  the  highest  point  of  a  6-inch  wire 
spike  bent  over. 

Elevation,  210.0556  meters.     689.165  feet. 

P.  B.  M.  151  is  about  2f  miles  below  Alma  sawmill,  984  feet  below  Bridge  445,  and 
787  feet  below  milepost  83,  at  the  west  fence  on  the  right  of  way  of  the  Chicago,  Bur* 


Digitized  by  VjOOQIC 


r   OP   THE    CHIEt*   OF   ENdlNEEftS,  XI  S.  AftMY. 

3ru  Railway,  dii*ectly  opposite  the  lar^i^e  bam  with  stone  fonnda- 
it,  owned  by  Mr.  Bart'Son,  and  midway  between  two  prominent 
}  is  3,300  feet  below  T.  B.  M.  108  and  45  feet  from  center  of  track, 
t  in  tile,  3  feet  under  ground. 
)10  meters.    688.494  feet. 
)p  of  cap  on  iron  pipe  set  over  P.  B.  Ml  151. 
BTie  meters.    692.485  feet. 

Eibout  3i  miles  above  Cochrane,  300  feet  below  Buffalo  Slough 
et  east  from  the  east  right  of  way  fence,  in  meadow^  on  the  large 
ree,  being  a  6-inch  spike  in  root. 
>69  meters.    685.888  feet. 

I  2,493  feet  below  Cochrane,    Wis.,  on  the  line  of  the  Chicago, 
»rthem  Railway,  at  the  road  crossing  on  the  southeaist  side  of  the ' 
>n  the  northeast  side  of  the  railroad,  50  feet  from  center  of  track, 
feef  high,  ia  the  fence  where  wire  connects  with  rail  fence,  being 

B.       • 

789  meters.   696.131  f**et. 

,493  fee*t  below  the  depot  at  Cochrane,  at  the  month  of  Rose  Val- 
ng,  on  the  right  of  way  of  the  Chicago,  Burlington  and  Northern 
fence  on  the  east  side  of  track  below  the  road,  same  place  as  T.  B. 
jper  bolt  in  tile  3  feet  below  the  surface  of  ground. 
579  meters.  690.157  feet, 
p  of  cap  on  iron  pipe  set  over  P.  B.  M.  153. 
r94  meters.    694.164  feet. 

^  milc0  above  the  lime  kiln  at  the  upper  end  of  Fountain  City,  at 
ler  of  August  BenseFs  wagonhonse,  on  base  stone,  being  highest 

^58  meters.    688.313  feet. 

I  miles  above  the  lime  kiln  at  the  upper  end  of  Fountain  City,  at 
of  Peter  Sutej*,  28  feet  above  the  center  of  the  Railroad  Viaduct 
agon  road,  and  25  feet  southwest  from  the  center  of  the  Chicago, 
)rthem  track,  being  top  of  copper  bolt  in  tile  3  feet  below  si^irface 

>08  meters.     677.666  feet. 

jp  of  cap  on  iron  pipe  set  over  P.  B.  M.  155. 

386  meters.    681.662  feet. 

,bout  2  miles  above  the  lime  kiln  at  upper  end  of  Fountain  City, 

epost94,  on  the  west  side  of  track,  just  outside  of  the  right  of 

bove  bridge  437,  being  a  spike  in  an  oak  tree. 

520  meters.    684.560  feet. 

bout  li  miles  above  the  lime  kiln  at  the  upper  end  of  Fountain 

ide  of  highway,  200  feet  below  railroad  bridge  No.  437  over  Mau- 

front  of  the  southwest  comer  of  Martin  Ludwig's  yard,  on  the 

he  road  and  79  feet  from  P.  B.  M  157,  being  the  highest  point  in 

ed  stone,  marked  "  U.  D  S." 

780  meters.    680.708  feet. 

I  the  opposite  side  of  the  road  and  79  feet  from  T.  B.  M.  121,  about 

5  lime  Kiln  at  the  upper  end  of  Fountain  City,  331  feet  below  the 

Chicago,  Burlington  and  Northern  Bridge  No.  437,  over  Maumandee 

t  of  way  of  the  Chicago,  Burlington  and  Northcni  Railway,  at  the 

op  of  copper  bolt  leaded  in  tile  and  set  three  feet  below  surface  of 

B95  meters.    675.168  feet, 
op  of  cap  on  iron  pipe  set  over  P.  B.  M.  157. 
393  meters.    679. 170  feet. 

I  the  upper  end  of  Fountain  City,  just  east  of  the  limekiln,  on  the 
re  No.  433,  in  the  east  end  of  cap  directly  over  pile,  being  the  south 
with  a  square  around  it. 
880  meters.     686.318  feet. 

1  "H.  W.  G."  is  at  Fountain  City,  Wis.,  30  feet  below  bridge 
0,  Burlington  and  Northern  Railway,  50  feet  east  from  center  of 
li  side  of  Eagle  street,  which  leads  to  the  steamboat  landing,  at 
uer  of  Bohrie's  warehouse,  on  fonndntion  stone,  marked  "  B.  M.", 
point  of  square  wifchin  the  circle  cut  in  stone. 
m  meters.   679.259  feet. 

"  A"  is  in  Fountain  City,  Wis.,  on  the  northwest  corner  of  Main 
at  the  southeast  corner  of  Sherei-^H  Hotel,  on  tlie  water  table,  being 
)f  triangle  iunide  of  circle  marked  ''B.  M." 
>99  meters.     692.460  feet. 
1  Fountivin  City,  Wis.,  east  of  Eagle  street,  on  the  south  side  of 
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Main  street,  on  Charles  Niemann's  saloon,  on  the  npT>eT  cud  of  window  sill,  being  the 

top  of  copper  bolt  leaded  vertically  and  marked       0 

P.B.M. 

Elevation,  212.0086  meters.    695.573  feet. 

.Old  U.  S.  B.  M.  "  XXI "  is  ^ust  below  Fountain  City,  behind  the  head  of  Island  62, 
on  the  river  side  of  the  Chicago,  Burlington  and  Northern  track  and  40  feet  behnv 
Bridge  424,  70  feet  from  bank  of  slough,  being  a  spike  in  base  of  a  soft-maple  stump. 

Elevation,  205.6544  meters.    674.725  feet.  .      . 

T.  B.  M.  123  is  If  miles  below  Eagle  street,  Fountain  City,  52  feet  above  milepost 
98  and  10  feet  northeast  from  center  of  track,  on  a  ledge  of  rock  at  about  the  same 
elevation  as  the  track,  being  highest  point  in  square  marked  */U.  D  S." 

Elevaiion,  208.6378  meters.    684.513  feet. 

.  P.  B.  M.  160  is  1*  miles  below  Eagle  street,  Fountain  City,  2,362  feet  below  the 
Chicago,  Burlington  and  Northgm  Bridge  No.  221,  and  31  feet  northeast  from  mile- 
post  98,  below  large  curve  in  railroad  line,  on  the  right  of  way,  1  foot  from  wire 
fence,  beiug  copper  bolt  leaded  in  tile  3  feet  below  the  ground; 

Elevation,  210.1092  meters.    689.341  feet. 

P.  B.  M.  161  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  160,  about  a  foot  above 
ground. 

Elevation,  211.8281  meters.    693.340  feet. 

T.  B.  M.  124  is  at  mouth  of  slough  opposite  Island  65,  1,453  feet  below  milepost  99, 
and  840  feet  below  bridge  418,  at  the  upper  end  of  cut  below  Jack  Cook's  house,  on 
the  blujff  side  of  track,  being  the  highest  point  in  square  on  rock,  marked^'  U.  D  S." 

Elevation,  209.^997  meters.    687.669  feet. 

T.  B.  M.  125  is  at  the  head  of  Island  69,  16  feet  above  the  overhead  cable  track 
running  from  the  quarry  to  the  river,  on  the  bluff  side  of  the  Chicago,  Bftrlingtou 
and  Northern  track,  ou  large  rock  in  side  of  bank,  being  the  highest  point  in  square, 
marked  "U.DS."   '  '^  ,         fe  8        f  h        , 

Elevation,  208.0797  meters.    682.682  feet. 

P.  B.  M.  162  is  at  the  head  of  Island  69,  524  feet  below  T.  B.  M.  125,  on  the  Chicago, 
Burlington  and  Northern  right  of  way,  at  the  east  fence,  about  150  feet  above  viaduct 
over  roa<l  running  to  the  low- water  landing,  being  copper  bolt  in  tile,  about  3  feet 
underground. 

Elevation,  207.3962  meters.    680.440  feet. 

P.  B.  M.  163  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  162. 

Elevation,  208.6139  meters.    684.435  feet. 

T.  B.  M.  126  is  behind  Island  69,  12  feet  northeast  from  the  Chicago,  Burlington  and 
Northern  track,  715  feet  below  milepost  101,  and  1,148  feet  abpvo  bridge  415,  on 
embedded  rock,  being  the  highest  point  in  square  marked  ^*  U.  D  S." 

Elevation,  208.9051  meters.    685.390  feet. 

T.  B.  M.  127  is  opposite  Winona,  on  the  east  side  of  the  Chicago,  Burlington  and 
Northern  Railway,  3,280  feet  above  its  crossing  with  the  Chicago  and  Northwest- 
ern Railway,  1,640  feet  above  bridge  413,  over  slough,  behind  and  49  feet  from  mile- 
post 102  in  cut,  on  large  rock  in  foot  of  bank,  marked  U.  G  S.,  being  the  highest 
point  in  square. 

Elevation.  209.9397  meters.    688.785  feet. 

P.  B.  M.  164  is  on  the  left  bank  of  the  river,  opposite  Winona,  on  the  right  of  way 
of  the  Chicago  and  Northwestern  Railway,  at  the  east  fence,  279  feet  north  from  the 
north  end  ofbridge  over  the  Mississippi,  being  a  copper  bolt  in  tile  3  feet  under 
ground. 

Elevatit)n ,  203.5121  meters.    667.697  feet. 

P.  B.  M.  165  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M»  1G4. 

Elevation^  204.7251  meters.    671 .676  feet. 

Old  U.  S.  B.  M.  XVII  is  at  Winona,  on  the  left  bank  of  the  river,  in  the  abut- 
ment of  the  Chicago  and  Northwestern  Railway  Bridge,  at  the  upper  side  of  the 
downstream  bedplate  of  the  northeast  post  on  line  witli  the  live  rivets,  being  the 
highest  point  in  square.  * 

Elevation,  206.9688  meters.    679.038  feet. 

P.  B.M.  166  is  at  Winona,  on  the  north  end  ofthc  Chicago  andNorthwestern  Railway 
IJridge,  on  the  west  end  of  first  pier  south  of  abutment,  4  feet  from  the  north  face 
aud  2  feet  from  end  of  pier,  being  top  of  copper  bolt  leaded  vertically  and  marked 
U.S. 

1*  B  M 

Elevation,  206.7248  meters.    678.237  feet. 

P.  B.  M.  167  is  in  Winona,  on  the  north  wing  wall,  land  abutment  of  the  Chicago 
and  Northwestern  Railway  Bridge,  on  the  seventh  stone  step  from  the  top,  5  inches 
back  from  its  north  face  and  7  inches  from  the  west  face  of  the  sixth  step,  being  top  of 

"IT.  S," 

copper  bolt  leaded  vertically,  marked       o 
Elevation,  207.8766  meters.    682.016  feet! 
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Old  IT.  S.  and  railroad  gauge  is  at  Winona,  in  center  of  oril>-\Yorlv  l>olo\v  the  draw 
pier  of  the  Chicago  and  Northwestern  Railway  Bridge,  being  a  stall'  gauge  spiked  to 
timber  of  crib,  graduated  to  feet  and  tenths. 

Elevation  of  its  zero^  201.2576  meters.    660.300  feet. 

New  gauge  is  at  Winona,  on  the  Chicago  and  Northwestern  Railway  Bridge,  on 
the  pier  at  the  south  end  of  drawbridge,  at  the  lower  part  of  its  river  face,  dressed 
in  the  masonry  to  feet  and  tenths. 

Elevation^of  its  zero,  201.2695  meters.    660.339  feet. 

Old  U.S.  B.M.  **b"  is  in  Winona,  on  the  down-river  side  of  the  Winona  Water 
Works  engine  house,  on  the  river^,  end  of  the  stone  door  sill  of  door  toward  river, 
being  the  highest  point  in  circle. 

Elevation,  207.0012  meters.    679.439  feet. 

Winona  City  B.  M.  is  in  Winolia,  Minn.,  at  the  entrance  to  Uie  water-works  stand- 
pipe,  on  the  west  end  of  bottom  step,  being  marked  by  a  liglit  cross.  Elevation, 
VVinbna  datura,  94.058  feet. 

Elevation,  206.7659  meters.    678.372  feet. 

Old  U.  8.  B.  M.  is  in  Winona,  on  the  east  face  of  wat.er  tower,  on  the  bottom  sur- 
face of  a  deep  notch  cat  in  base  stone  about  2  feet  above  ground,  being  the  highest 
point  in  square,  on  river  side  of  old  line. 

Elevation,  206.9965  meters.    679. 128  feet. 

P.  B.  M.  168  is  in  Winona,  Minn.,  in  the  court-house  on  the  north  front  of  thp  west 
window  sill,  about  1  foot  above  ground,  being  top  of  copper  bolt  leaded  vertically, 

"U.S." 
marked       0 

P.B.M.  • 

Elevation,  209.2616  meters.    686.560  feet. 

Old  UT  S.  B.  M.  "B"  of  gauge  record  is  in  Winona,  on  the  southwest  comer  of 
East  Front  and  Franklin  streets,  opposite  L.  C.  Porter's  mill,  at  the  front  door  of 
brick  office  on  the  downstream  end  of  step,  being  the  highest  point  in  square. 

Elevation,  206.6312  meters.    677.930  feet. 

Old  U.  S.  B.  M:  on  Liberty  and  Second  streets  is  in  Winona,  on  the  southwest  comer 
of  East  Second  and  Liberty  streets,  on  the  upstream  end  of  the  west  window  sill, 
19.7  feet  west  from  the  east  corner  of  building,  being  the  high  i>oint  in  rear  part  of 
square. 

Elevation,  207.6605  meters.    681.307  feet. 

Old  U.  S.  B.  M.  on  Keys's  barn,  in  lower  Winona,  492  feet  above  the  Winona  and 
Southwestern  and  Chicago,  Burlington  and  Northern  Railway  Bridge  across  the  Mis- 
sissippi, on  the  north  side  of  approach,  just  in  tlie  rear  of  Mr.  Keys's  house,  on  brick 
barn,  on  the  upstream  end  of  the  stone  window  sill  of  window  facing  river,  being 
the  high  point  in  rear  part  of  old  square. 

Elevation,  209.6838  meters.    687.945  feet. 

P.  B.  M.  169  is  in  lower  Winona,  on  the  Winona  and  Southwestern  and  Chicago, 
Burlington  and  Northern  Railway  Bridge,  on  the  upstream  end  of  the  first  pier  from 
the  abutment,  on  the  southwest  corner  of  coping  stone,  being  top  of  copper  bolt 

••TJ.S." 
leaded  vertically,  marked       0 

Elevation,  208.5111  meters.    684.098  feet. 

T.  B.  M.  128  is  in  Lower  Winona,  2,214  feet  below  the  Winona  and  Southwestern 
Railway  Bridge,  125  feet  back  southwest  from  the  lower  ice  house  on  the  river  bank, 
140  feet  northeast  from  the  railroad  track,  on  a  large  willow  tree,  blazed,  being  the 
top  of  a  6-inch  wire  spike. 

Elevation,  202.9988  meters.    666.013  feet. 

T.  B.  M.  12f9  is  at  Minneopa  below  Winona,  1,272  feet  above  milepost  117,  on  the 
southwest  side  of  the  Chioag^o,  Milwaukee  and  St.  Paul  track,  and  on  the  lower  side 
of  the  mouth  of  Pine  Creek  (being  the  first  creek  below  Winona),  in  E.  A.  Good- 
fellow's  front  yard,  on  the  north  root  of  a  2-foot  willow  tree,  being  top  of  a  6  inch 
wire  spike. 

Elevation,  205.4574  meters.    674.079  feet. 

P.  B.  M.  170  is  at  Minneopa  below  Winona,  on  the  southwest  side  of  the  Chicago, 
Milwaukee  and  St.  Paul  track,  82  feet  below  the  lower  end  of  bridge  over  Pine 
Creek,  which  is  the  first  creek  below  Winona,  in  E.  A.  GoodfeUow's  front  yard, 
about  45  feet  below  T.  B.  M.  129,  1^  feet  southwest  from  front  fence,  being  a  copper 
bolt  in  tile,  3  feet  underground. 

Elevation,  204.3693  meters.    670.509  feet. 

P.  B.  M.  171  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  170. 

Elevation,  205.5861  met«.rs.    674.501  feet. 

T.  B.  M.  130  is  2.6  miles  below  the  Winona  and  Southwestern  Railway  Bridge, 
across  the  Mississippi  at  lower  Winona,  3,182  feet  above  Hcmier  and  1,804  feet  below 
milepost  117  of  the  Chicago,  Milwaukee  and  St.  Paul  track,  10  feet  northeast  from 
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the  center,  at  the  raouth  of  a  wooden  box  drain,  on  a  large  rock,  being  the  highest- 
point  in  sqnare,  marked  "U.D  S." 

Elevation,  206.1020  meters.    676.194  feet. 

T.  B.  M.  131  is  2,920  feet  below  Station  Homer,  and  1,686  feet  below  bridge  42j  10 
feet  southwest  from  center  of  tra<k,  367  feet  below  P.  B. M.  172  and  173,  on  rock,  be- 
ing the» highest  point  in  a  sqnare,  marked  U.  n  S. 

Elevation,  207.4652  meters.    680.666  faet. 

P.  B.  M.  172  is  2,552  feet  below  Station  Homer,  on  the  blnff  side  of  the  Chicago, 
Milwaukee  and  St.  Paul  track,  1  foot  east  from  the  fence,  in  front  of  Mr.  Wm.  Bes- 
ner's  brick  honse,  on  the  hill,  opposite  a  lone  hickory  tree,  standing  on  the  bluff  side 
of  the  wagon  road,  being  a  copper  bolt  in  tile  3  feet  below  surface  of  ground. 

Elevation,  206.7217  ipoters.    678.227  feet. 

P.  B.  M.  173  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  172. 

Elevation  207.9382  meters.    682.218  feet. 

T.  B.  M.  132  is  opposite  the  foot  of  Island  75,  on  line  of  Chicago,  Milwaukee  and 
St.  Paul  track,  2,371  feet  above  milepost  120,  15  feet  north  from  the  center  of  track 
on  embedded  rock,  marked  ^'  U.  U  S.,^'  being  the  highest  point  in  square. 

Elevation,  206.7558  meters.    678.339  feet. 

T.  B.  M.  133  is  opposite  the  closing  dike  of  Island  76,  594  feet  belo^  Bridge  36,  on 
the  line  of  the  Chicago,  Milwaukee  and  St.  Paul  track,  15  feet  north  from  center,  on 
an  embedded  rock,  marked  "  U.  D  S.,  "  being  the  highest  point  in  square. 

Elevation,  207.4723  meters.    680.690  feet. 

P.  B.  M.  174  is  2f  miles  below  Homer,  opposite  the  end  of  closing  dilte  behind  Is- 
land 76,* 656  feet  below  bridge  36,  on  the  Chicago,  Milwaukee  and  St.  Paul  right  of 
way,  at  the  bluff  side  fence,  and  984  feet  below  milepost  120,  being  a  copper  bolt  in 
tile  3  feet  under  ground,  75  feet  more  or  less  below  T.  B.  M.  133,  and  about  15  feet 
above  grade  of  track. 

Elevation,  210.0438  meters.    689.126  feet. 

P.  B.  M.  175  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  174. 

Elevation,  211.2635  meters.    693.128  feet. 

T.  B.  M.  134  is  between  islands  76  and  77,  1,745  feet  above  milepost  121  and  269  feet 
below  bridge  34  of  the  Chicago,  Milwaukee  and  St.  Paul  track,  10  feet  beyond  the 
southwest  right-of-way  fence,  in  the  10-inch  cotton  wood  tree,  being  top  of  a  wire 
spike. 

Elevation,  206.6935  meters.    678.134  feet. 

T.  B.  M.  135  ifl  opposite  the  foot  of  Island  77,  4,593  feet  above  the  La  Moille,  1,952 
feet  below  center  of  bridge  32  of  the  Chicago,  Milwaukee  and  St.  Paul  track,  and  1,666 
feet  above  milepost  122  &om  St.  Paul,  at  the  upper  end  of  cut,  8  feet  northeast  from 
center  of  track,  on  an  embedded  bowlder,  marked  ''  U.  O  S./'  being  the  highest  point 
in  square. 

Elevation,  206.2219  meters.    676.587  feet. 

T.  B.  M.  137  is,  at  La  Moille,  Minn.,  about  328  feet  below  the  depot  of  the  Chicago, 
Milwaukee  and  St.  Paul,  on  the  northeast  corner  of  sill  supporting  the  railroad  wheat 
house,  being  the  top  of  a  6-inch  spike  in  sill. 

Elevation,  206.2943  meters.    676.825  feet. 

P.  B.  M.  176  is  at  La  Moille,  154  feet  above  the  Chicago,  Milwaukee,  and  St.  Paul, 
Depot,  at  foot  of  bluff,  50  feet  southwest  from  center  of  track,  35  feet  above  the  upper 
end  of  bridge,  and  69  feet  below  the  frame  house,  being  top  of  a  copper  bolt  in  tile, 
about  475  feet  above  T.  B.  M.  137, 

Elevation,  205.5603  meters.    674.416  feet. 

P.  B.  M.  177  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  176. 

Elevation,  206.7757  meters.     678.404  feet. 

OldU.  S.  B.  M.  120  is  about  1  mile  below  La  Moille,  260  feet  below  the  lower  end  of 
switch  and  siding,  75  feet  towards  the  river  from  center  of  track,  and  100  feet  back 
firom  bank  of  slough,  being  a  spike  in  a  lone  oak  tree. 

Elevation,  203.8075  meters.    668.1^1  feet. 

T.  B,  M.  140  is  about  If  miles  below  La  Moille,  1,640  feet  below  Bridge  22,  on  the 
south  side  of  track,  39  feet  from  the  center,  1,361  feet  below  milepost  124,  at  the  south 
end  of  fill  and  the  north  end  of  cut,  180  feet  above  the  line  of  upper  side  of  white 
house,  being  top  of  a  6-inch  spike  in  a  charred  stump. 

Elevation,  205.7164  meters.    674.929  feet. 

T.  B.  M.  141  is  opposite  the  head  of  Island  86,  574  feet  below  milepost  125,  40  feet 
east  of  track  center,  being  a  6-inch  spike  in  the  root  of  an  oak  tree  about  9  inches  in 
diameter,  blazed. 

Elevation ,  208.4149  meters.    683.782  feet. 

T.  B.  M.  142  is  about  1  mile  above  Richmond,  at  E.  Leach's  crossing,  just  above  the 
npper  roadside  fence,  15  feet  east  of  center  of  track,  on  an  embedded  bowlder,  being 
the  highest  point  in  square,  marked  **  U.  □  S." 

Elevation,  210.3824  meters.    690.237  feet. 
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_  P.  B.  M.  178  is  in  Richmond,  Mion.,  1,900  feet  below  bridj^e  16  and  615  feet  above  the 
npperend  of  siding,  101  fvet  al)ove  the  upper  end  of  Jacob  I)anohowcr'«  house,  105 
feet  Ijelow  the  lower  end  of  barn,  47  feet  west  of  center  of  the  Chicago,  Milwaukee 
and  St.  Paul  tnick,  being  top  of  copper  bolt  in  tile  set  3  feet  below  surlace  of  ground. 

Elevation,  205.9664  meters.    675.749  feet. 

P.  B.  M.  179  is  top  of  capen  iren  pipe  set  over  P.  B.  M.  178. 

Elevation,  207.1802  meters.    679.751  feet. 

T.  B.  M.  144  is  in  front  of  Queens  Bluff  in  kichmond,  639  fet^t  above  milepost  127, 
about  at  the  center  of  Hidiug,  12  feet  east  of  track  center,  on  the  ledge  of  rock  in  small 
cut,  beiug  highest  point  in  square,  marked  **  U.  a  8.'' 

Elevation,  206.0:«2  meters.    675.988  feet. 

T.  ^.  M.  146  is  2}  miles  above  Dakota,  just  above  Island  90,  656  feet  above  Henry 
Winter's  housis  on  the  line  of  the  Chicago,  Milwaukee  and  St.' Paul  Railway,  12  feet 
west  of  center  of  track,  being  the  highest  point  in  square,  marked  ''  U.  O  H*" 

Elevation,  210.7417  meters.    691.416  feet. 

P.  B.  M.  180  is  almut  1  ^  luiies  below  Richmond,  787  feet  below  the  line  of  dike  above 
the  head  of  Island  90,  iind%^  feet  above  the  house  of  Henry  Winters,  directly  oppo- 
site the  farm  crossing,  39  feet  from  ceuter  of  track  towards  flie  river,  also  89  £»et  back 
from  top  of  river  bank,  being  copi>er  bolt  in  tile,  3  feet  underground. 

Elevation,  208.2197  me  tens.    68:1 142  feet. 

P.  B.  M.  181  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  180. 

Elevation,  209.4416  meters.    687. 151  feet. 

T.  B.  Ki.  '147  is  2  miles  above  Dakota,  opposite  the  foot  of  Island  90,  728  feet 
below  milepost  129. and  30  feet  east  from  the  center  of  track,  on  an  oak  tree  1  foot 
in  diameter,  with  top  broken  off,  being  Hpike  in  root. 

Elevation,  207.8849  meters.    682.ai3  feet. 

P.  B.  M.  182  is  at  Dnkotu,  Minn.,  656  feet  above  the  Chicago,  Milwaukee  and  St. 
Paul  Depot,  and  430  feet  below  mile  post  131,  on  the  west  side  of  wagon  road,  262 
feet  west  from  center  of  track  on  line  with  the  stone  fence  in  front  of  Amos  Shay's 
residence,  and  13  feet  above  it«  upper  end,  also  69  feet  from  a  lone  blamed  Cottonwood 
tree  standing  on  the  east  side  of  wagon  road,  engraved  p,3,^,  beiug  copper  bolt  in 
tile  3  feet  underground. 

Elevation,  208.1715  meters.    682.983  feet. 

P.  B.  M.  183  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  182. 

Elevation,  209  3905  meters.    686.983  feet. 

Old  U.  S.  B.  M.  131  is  in  Dakota.  Minn.,  269  feet  below  the  Chicago,  Milwaukee 
and  St.  Paul  Depot,  9^  feet  west  from  center  of  track,  on  the  water-tank  foundation, 
at  the  lower  side,  front  pier,  on  the  southeast  comer  of  base  stone,  beijig  the  high- 
est point  in  circle  "0." 

Elevation,  205.1113  meters.    672.943  feet. 

T.  B.  M.  150  is  2,493  feet  above  R.  Remp's  store  in  Dresbach,  Minn.,  1  mile  below 
Dakota,  and  1,542  feet  below  milepost  132,  on  line  of  Chicago,  Milwaukee  and  St. 
Paul  track,  30  feet  west  from  the  center,  and  328  feet  above  John  Wagner's  house, 
on  a  large  oak  stump,  being  top  of  a  6-inch  wire  spike. 

Elevation,  213.7706  meters.    701.353  feet. 

Old  U.  S.  B.  M.  130i,  also  called  Old  P.  B.  M.  18,  is  in  the  upper  end  of  Dresbach, 
on  the  east  end  of  stone  culvert,  under  high  fill,  200  feet  from  tne  river,  on  the  south- 
east comer  of  coping  stone,  being  the  highest  point  in  circle  cut  on  the  sandstone. 

Elevation,  203.7340  meters.    668.425  feet. 

P.  B.  M.  184  is  in  Dresbach,  Minn.,  on  the  northwest  comer  of  Second  and  G 
streets,  on  the  front  of  R.  Remp's  brick  store,  on  the  south  end  of  the  stone  door- 

•'U.  s." 
step,  being  the  top  of  copper  bolt  leaded  vertically,  marked      o 

Elevation,  216.3510  meters.    709.819  feet. 

T.  B.  M.  151  is  about  3,609  feet  below  Dresbach,  and  2,792  feet  below  milepost  133, 
on  line  of  Chicago,  Milwaukee  and  St.  Paul  Railway  track,  12  feet  east  from  center, 
on  an  embedded  oowlder,  being  highest  point  in  square,  marked  "  U.  CJ  S." 

Elevation,  207.2770  meters.    680.049  feet. 

P.  B.  M.  185  is  about  3,609  feet  below  Dresbach,  on  opposite  side  of  track  from  T. 
B.  M.  151,  425  feet  below  Henry  Becker's  house,  and  280  feet  above  his  limekiln,  62.7 
feet  below  the  head  block  at  upper  end  of  siding,  at  west  fence,  and  48.7  feet  west 
from  center  of  track,  being  copper  bolt  in  tile  3  leet  underground. 

Elevation,  206.1904  meters.    676.484  feet. 

P.  B.  M.  186  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  185. 

Elevation,  207.4126  meters.    680.494  feet. 

T.  B.  M.  153  is  at  the  mouth  of  Dresbach  Slough,  1,079  feet  above  milepost  135,  on 
the  bank  of  the  Chicago.  Milwaukee  and  8t.  Paul  Railway  track,  12  feet  west  from 
center,  on  a  rock  marked  U.  G  S.,  beiug  the  highest  point  iu  square. 

Elevation;  208.3287  meters.    683.499  feet. 
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.  T.  B.  M.  154  is  If  miles  above  "  River  Junction/'  ou  the  line  of  the  Chicago.  Mil- 
waukee and  St.'Paul  Railway  track,  about  100  feet  above  '*  Fomdale  Cottage/'  and 
65  feet  below  the  very  large  and  conspicuous  bowlder  on  the  west  side  of  west  ditch, 
196  feet  above  niilepost  1&,  on  an  embedded  ])Owlder,  marked  "  IT.  D  S.",  being  the 
highest  point  in  sqiiare. 

Elevation,  207.4100  meters.    680.485  feet. 

P.  B.  M.  187  is  above  La  Crescent,  about  1,320  feet  above  the  depot  at  River  Junc- 
tion, and  915  feet  above  the  head  block  at  the  lower  end  of  siding,  400  feet  below  J. 
A.  Seizor's  stone  house,  and  95  feet  above  Mr.  Edwards's  house,  on  the  bluff  side  of 
the  Chicago,  Milwaukee  and  St.  Paul  Railway  track,  66  ieet  from  center^  and  48  feet 
from  side  track,  being  copper  bolt  in  tile  3  feet  underground. 

Elevation,  205.1134  meters.    672.950  feet. 

P.  B.  M.  188  is  top  of  cap  ou  iron  pipe  set  over  P.  B.  M.  187. 

Elevation,  206.3383  meters.    676.969  feet. 

T.  B.  M.  155  is  above  La  Crescent,  and  590 feet  above  **River  Junction''  depot,  50 
feet  west  from  the  center  of  the  Qbicago,  Milwaukee  and  St.  Paul  Railway  t<rack, 
on  a  land  montiment,  which  is  a  square  stone  set  in  the  ground,  and  standing  2  feet 
above' surface,  marked  on  top  with  a  diagonal  line  and  a  figure  '^3,"  being  the  high- 
est point  in  the  upper  part  of  the  ligure  **  3." 

Elevation,  202.4259  meters.    664.133  feet. 

Old  U.  S.  B.  M.  139,  also  called  old  P.  B.  M.  19,  is  on  the  right  bank,  on  the  west 
pier  of  the  Chicago,  Milwaukee  and  St.  Paul  Railway  Bridge,  across  the  Mississippi 
above  La  Crosse,  on  the  upstream  point  or  nose  of  capstone,  being  the  highest  point 
in  small  square  in  the  south  part  of  old  circle. 

Elevation,  204.7267  meters.    671.682  feet. 

P.  B.  M.  189  is  on  the  west  pier  of  the  Chicago,  Milwaukee  and  St.  Paul  Railway 
Bridge  above  La  Crosse,  on  the  same  pier  as  old  B.  M.  139,  lower  side  of  track,  on  the 

U.S. 
downstream  end  of  capstone,  being  a  copper  bolt  leaded  vertically,  marked      Q 

Elevation,  205.2345  meters.    673.348  feet. 

Qskuge,  U.  S.  and  Railroad,  is  at  the  draw  of  the  Chicago,  Milwaukee  and  St.  Paul 
Railway  Bridge  above  La  Crosse,  on  the  upper  side  of  the  bridge,  on  the  southwest 
comer  of  the  upper  breakwater  crib,  a  staff  gauge  spiked  to  the  timber. 

Elevation  of  its  zero,  197.7253  meters.    648.711  feet. 

P.  B.  M.  190  is  on  the  east  pier  of  the  Chicago,  Milwaukee  and  St.  Paul  Railway 
Bridge,  over  the  east  channel  of  the  Mississippi  River  above  La  Crosse,  on  the  down- 
stream side  directly  south  from  center  of  shoe,  9  inches  Irom  face  of  stone,  being  top 

"U.S." 
of  copper  bolt  leaded  vertically,  marked       0 
^^  •''  P.B.M. 

Elevation,  205.2576  meters.    673.423  feet. 

T.  B.  M.  157  is  in  North  La  Crosse,  in  the  west  pier  of  drawbridge,  over  Black  River 
Ko.  0,  in  the  north  end  of  pier,  being  highest  point  in  square  cut  on  coping  stone. 

Elevation,  204.0668  meters.    669.516  ieet. 

P.  B.  M.  191  is  in  North  La  Crosse  on  the  Chicago,  Milwaukee  and  St.  Paul  Rail- 
way Bridge  No.  0,  over  Black  River,  in  the  south  side  of  the  east  pier,  15  inches  from 

"U.S." 
the  southwest  comer,  being  top  of  a  copper  bolt  leaded  vertically,  marked      © 

Elevation,  203.3528  meters.    667.174  feet. 

T.  B.  M.  158  is  in  North  La  Crosse,  near  the  entrance  to  the  Chicago,  Milwaukee 
and  St.  Paul  roundhouse,  in  the  water  tank  foundation  stone,  the  northwest  pier, 
ou  beveled  edge  of  the  top  stone  in  broken  square,  marked  U.  Q  S. 

Elevation,  203.0160  meters.    666.069  feet. 

La  Crosse  City  B.  M.,  on  Front  street,  is  on  the  west  side  of  Front  street  between 
Main  and  Pearl  streets,  on  the  southeast  corner  of  old  building  joined  to  the  south 
side  of  stone  building,  on  the  top  surface  of  water  table,  0.7  toot  above  the  lower 
comer,  being  the  highest  point  in  sc^uare.  The  building  is  occupied  by  ''  S.  Becker — 
Commission  and  Produce.''    Elevation,  Lacrosse  datum,  50.000  feet. 

Elevation,  204.7179  meters.    671.653  feet. 

P.  B.  M.  192  is  in  La  Crosse,  Wis.,  on  the  United  States  post-oflBce  building,  on  the 
northeast  comer  of  Fourth  and  State  streets,  at  the  south  side  of  the  south  one  of  three 
doors  fronting  on  Fourth  street,  being  the  door  next  to  the  tower,  a  copper  bolt 

"  U.  S. " 
leaded  vertically  in  the  doorstep,  marked       o 

P.B.M. 

Elevation,  213.2996  meters.    699.808  feet. 

T.  B.  M.  160  is  in  La  Crosse  on  the  west  side  of  the  Chicago,  Burlington  and  North- 
em  de^t,  on  the  Second  street  side,  at  the  south  side  of  second  door  above  the  south 
end  ox  main  building,  being  the  highest  point  in  square  marked  '^  U.  D  S." 

Elevation,  206.5767  meters.    677.751  feet. 


Digitized  by  VjOOQIC 


3056   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

La  Crosse  City  ti.  M.,  at  east  end  of  bridge,  is  in  La  Crosse  Juert  north  of  the  land 
pier  to  wa^on  bridge  across  the  Mississippi,  on  *  the  southwest  coraer  of  the  small 
brick  bniloing,  1  foot  above  the  south  comer  and  0.8  foot  above  the  ground,  being 
the  bottom  of  a  notch  cut  in  the  brick.    Elevation,  Lacrosse,  datum,  39.510  feet. 

Elevation,  20;.5321  meters.    661.200  feet. 

P.  B.  M.  193  is  in  La  Crosse  in  the  west  face  of  the  land  pier  to  the  highway  bridge 
across  the  Mississippi,  5  feet  from  its  north  end  and  3.5  feet  above  ground,  being  the 

"XJ.  s. 
center  of  a  copper  bolt  leaded  horizontally,  marked     o 

£levatio^,  202.4379  meters.    664.172  feet. 

U.  S.  Signal  Service  ^auge  is  in  La  Crosse,  Wis.,  about  262  feet  below  the  wi^on 
bridge  across  the  Mississippi,  a  graduated  staff,  fastened  to  a  clu.st€*.r  of  three  piles. 

Elevation  of  its  zero,  196.7079  meters.    645.373  feet. 

T.  B.  M.  161  is  in  La  Crosse,  one-half  mile  below  the  highway  bridge  across  the  Mis- 
sissippi, on  the  southeast  corner  of  First  and  Market  streets,  on  the  brick  building  of 
the  La  Crosse  Soap  Company,  on  the  First  street  front,  on  the  sonth  end  of  a  stone 
doorstep,  being  highest  point  in  square,  marked  "U.  D  S.*' 

Elevation,  207.4536  meters.    680.628  feet. 

T«B.  M.  162  is  in  the  south  end  of  La  Crosse,  on  John  Gund's  stone  brewery,  60 
feet  south  from  center  of  track,  8.4  feet  west  from  the  eftst  corner,  on  the  sloping 
water  table,  being  highest  point  in  square  marked  ^^  U.  Q  S." 

Elevation,  211.6585  meters.    694.424  feet. ' 

P.  B.  M.  194  is  on  the  line  of  the  Chicago,  Burlington  and  Northern  Railway,  2 
miles  below  the  brewery  at  south  end  of  La  Crosse,  on  the  right  of  way  at  the  west 
wire  fence,  opposite  Sonth  Junction  depot,  and  33  leet  south  of  the  Siune,  being  cop- 
per bolt  in  tile,  3  feet  under  ground. 

Elevation  204.1680  meters.    669.840  feet. 

P.  B.  M.  195  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  194. 
*   Elevation,  205.3857  meters.    673.844  feet. 

T.  B.  M.  168  is  Sjt  miles  above  Stoddard,  Wis.,  3,281  feet  below  mile  post  139, and 
870  feet  above  milepost  140,  20  feet  west  of  center  of  Chicago,  Burlington  and 
Northern  Railway,  close  to  the  north  side  of  farm  crossing,  in  the  same  locality  as 
P.  B.  M.  196  and  197,  being  top  of  spike  in  stump. 

Elevation,  201.6789  meters.    661.682  feet. 

P.  B.  M.  196  is  3f  miles  above  Stoddard,  Wis.,  on  the  line  of  the  Chicago,  Burling- 
ton and  Northern  Railway,  870  feet  above  milepost  140,  about  one-half  mile  below 
Jack  Branak's  house  and  saloon,  and  one-fifth  mile  above  Carl  Bay's  house,  21  feet 
below  the  gate  to  farm  crossing,  on  right  of  way,  2  feet  from  the  east  fence,  being 
copper  bolt  in  tile,  3  feet  under  ground. 

Elevation,  202.2358  meters.    6&.509  feet. 

P.  B.  M.  197  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  196. 

Elevation,  203.4494  meters.    667.491  feet. 

T.  B.  M.  170  is  2i  miles  above  Stoddard,  Wis.,  2,526  feet  below  milepost  141, 15  feet 
east  of  center  of  track,  about  half  way  through  large  cut  on  imbedded  bowlder,  b^ 
ing  the  highest  point  in  square,  marked  "  U.  D  S." 

Elevation,  202.1210  meters.    663.133  feet. 

T.  B.  M.  172  is  about  8,281  feet  above  Stoddard,  near  the  upper  end  of  the  first  tan- 
gent above  the  depot,  853  feet  below  milepost  143,  and  328  feet  below  the  farm  cross- 
ing, 25  feet  eaat  from  center  of  the  Chicago,  Burlington  and  Northern  track,  on  im- 
bedded bowlder,  being  the  highest  point  in  square,  marked  "  U.d  S." 

Elevation,  201.5432  meters.    661.237  feet. 

P.  B.  M.  198  is  in  Stoddard,  Wis.,  on  foundation  to  water  tank,  on  the  north- 
east comer  of  the  northeast  pier  being  top  of  copper  bolt  leaded  vertically,  and 

"U.S." 
marked     0 

Elevation,  202.9203  meters.    665.755  feet. 

T.  B.M.  173  is  If  miles  above  Warners  Landing,  Wisconsin,  on  bridge  346  over  the 
Raccoon  River,  on  the  east  end  of  the  first  cap  from  the  south  end  of  the  bridge,  over 
a  large  pile,  being  top  of  drift  bolt  inside  of  square. 

Elevation,  201.^97  meters.     660.274  feet. 

P.  B.  M.  199  is  at  Warners  Landing,  280^  feet  up  the  track  from  O.  Warner's  house, 
60  feet  above  bridge  342,  and  29.2  feet  east  of  the  center  of  the  track,  on  the  Chicago, 
Burlington  and  Northern  Railway  right  of  way,  at  the  east  fence,  being  copper  bolt 
in  tile,  3  feet  under  ground. 

Elevation  200.2504  meters.     656.995  feet. 

P.  B.  M.  200  is  top  of  cap  on  ii'on  pipe  set  over  P.  B.  M.  199. 

Elevation,  201.4690  meters.     660.993  feet. 

T.  B.  M.  174  is  at  Warners  Landing,  Wisconsin,  in  front  of  O.  Warner's  house  on  the 
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Chicago,  Bnrlington  and  Northern  right  of  way,  6  feet  from  the  east  fence,  being 
spike  in  stump ^ 

Elevation,  200.6003  motors.     658.143  feet.  .   .^      ^        . 

T.  B.  M.  175  is  at  Britts  Landing,  75  feet  above  milepost  147,  on  the  east  side  of  track, 
on  a  rock,  being  tho  highest  point  in  square,  marked  "  U.  D  S." 

Elevation,  202.3602  meters.     663.917  feet.  .  .  ««« ^    .    ^ 

P.  B.  M.  201  is  If  miles  above  Genoa,  351  feet  below  bridge  333,  and  1,837  feet  above 
milepost  148,  on  the  right  of  way  of  the  Chicago,  Burlington  and  Northern  Railway, 
at  the  east  fence,  between  road  and  highway,  in  frontof  Frank  Riley's  property,  being 
copper  bolt  in  tile,  3  feet  under  ground. 

Elevation,  200.7226  meters.     658.545  feet. 

P.  B.  M.  202  is  top  of  cap  on  iron  pipe  set  over  P.  B,  M.  201. 
.Elevation,  201.9462 meters.     662.559  feet.  „    ,.   _x 

T  B  M.  177  is  li  miles  above  Genoa  depot,  on  line  of  the  Chicago,  Burlington  and 
Northern  Railway,  2,516  feet  below  milepost  148,  and  a56  feet  above  P.  B.  Ms.  201  and 
202  12  feet  east  of  center  of  track  on  a  large  rock,  being  highest  point  in  square, 
marked  "U.  OS." 

Elevation, 201.2893  meters.     660.404  feet.  « o„^  ^    .  t.  i  -i        *i,o 

T.  B.  M.  178  is  one-half  of  a  mile  above  Genoa,  Wis.,  2,326  feet  below  milepost  149, 
in  front  of  the  large  stone  house  of  John  Franzini,  on  rough  bowlder,  on  the  east  side 
of  the  highway  which  runs  along  east  of  railroad,  being  the  highest  point  in  square, 
'  marked  "*  U.  a  8.'» 

Elevation,  201.8655  meters.     662.294  feet.  ,  .    ^  4<u    . 

P.  B.  M.  203  is  in  Genoa,  Wis.,  on  the  west  side  of  the  mam  street  in  front  of  Albert 
Zabolio's  store,  on  tlie  stone  doorstep  of  the  upstream  door,  near  the  southeast  cor- 

"  iJ.  8. 
ner  step,  being  the  top  of  copper  bolt  leaded  vertically,  marked       Q 

Elevation,  206.3376  meters.     676.967  feet. 

Old  U.  8.  B.  M.  "  i,"  also  called  old  P.  B.  M.  21,  is  in  Genoa,  Wis.,  on  the  last  stone 
building  in  the  town  going  south,  on  the  side  of  the  building  facing  the  river,  second 
floor,  on  the  upstream  comer  of  the  stone  doorsill,  being  highest  point  in  square. 

Elevation,  201.2247  meters.     660.192  feet. 

T.  B.  M.  180  is  1  mile  below  Genoa,  187  feet  below  bridge  327,  and  174  feet  above  mile- 
post 151,  19  feet  east  of  center  of  track,  being  a  large  spike  in  an  oak  stump. 

Elevation,  201.7758.     662.000  feet. 

T.  B.  M.  182  is  about  2^  miles  above  Tippets  Landing,  Wisconsin,  103  meters  be- 
low milepost  153  and  170  feet  above  bridge  No.  362,  on  the  east  side  of  the  Chicago, 
Burlington  and  Northern  Railway,  in  small  lane  on  the  land  of  John  T.  Elger,  on 
a  large,  new  stump,  being  the  top  of  a  large  spike. 

Elevation,  201.0404  meters.    659.587  feet. 

P.  B.  M.  204  is  2i  miles  below  Genoa  and  23  feet  below  T.  B.  M.  182,  147  feet  above 
bridge  No.  322  and  93.5  feet  below  John  T.  Elger's  house,  on  the  right  of  way  of  the 
Chicago,  Burlington  and  Northern  Railway,  34.5  feet  east  from  center  of  track,  being 
copper  bolt  in  tue,  buried  3  feet  underground. 

Elevation,  199.5226  meters.    654.608  leet. 

P.  B.  M.  205  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  204. 

Elevation,  200.7415  meters.    658.607  feet. 

T.  B.  M.  186  is  at  Tippets  Landing,  Wisconsin,  1,640  feet  below  Mr.  Tippet's  house, 
and  1,128  feet  below  the  warehouse  on  the  river  bank,  12  feet  west  of  the  center  of 
the  Chicago,  Burlington  and  Northern  Railway,  on  an  imbedded  rock,  being  the 
highest  point  in  square  marked  "  U.  D  S." 

Elevation,  201.5322  meters.    661.201  feet. 

P.  B.  M.  206  is  at  Tippets  Landing,  about  150  feet  below  T.  B.  M.  186  and  1,296 

feet  below  the  old  warehouse,  on  the  cast  side  of  the  Chicago,  Burlington  and 

Northern  Railway,  33i  feet  from  the  center.     It  is  also  1  mile  above  Victory,  in  the 

bed  of  the  old  wagon  road  under  the  bluff  used  before  the  railroad  was  built,  being 

"  top  of  copper  bolt  leaded  in  tile,  set  3  fetit  underground. 

Elevation,  202.0378  meters.    662.860  feet. 

P.  B.  M.  207  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  206, 

Elevation,  203.2601  meters.    666.870  feet. 

P.  B.  M.  208  is  in  Victory,  Wis.,  on  the  southeast  comer  of  block  17  and  at  the 
northeast  corner  of  Terhune  and  Rice  streets,  on  the  south  abutment,  west  side  of 
wagon  bridge,  on  the  comer  top  stone,  3  inches  from  end  of  wall,  being  top  of 

copper  bolt  leaded  vertically,  marked  ^ 

Elevation,  201.3365  meters.    660.559  feet.* 

T.  B.  M.  188  is  1  mile  below  Victory  Depot,  online  of  the  Chicago,  Burlington  and 
Northern  Railway,  2,100  feet  above  milepost  158  and  197  feet  above  bridge  No.  309, 
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30  feet  east  of  center  of  track,  on  an  imbedded  bowlder,  marked  "  U.  Q  S./'  being  tlie 
highest  point  in  square. 

?:ievation,  200.7365  meters.   658.590  feet. 

T.  B.  M.  190  is  2i  miles  above  De  Soto,  in  the  same  vicinity  as  P.  B.  M.'s  209  and  210, 
on  the  line  of  the  Chicago,  Burlington  and  Northern  Railway,  on  Bridge  No.  307, 
over  Battle  Creek,  in  the  seventh  bent  from  the  south  end,  on  the  west  end  of  cap, 
being  top  of  spike  in  square. 

Elevation,  199.2840  meters.    653.825  feet. 

P.  B.  M.  209  is  21  miles  above  De  Soto,  164  feet  east  from  Bridge  No.  307,  over  Battle 
Creek  and  36  feet  oast  of  wagon  road,  at  the  north  side  of  north  wire  fence  of  lane 
leading  from  Richard  Valliant's  house,  being  copper  bolt  in  tile  bariod  about  3  feet 
underground. 

Elevation,  199.1689  meters.    653.447  feet. 

P.  B.  M.  210  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  209. 

Elevation  200.3905  meters.    657.455  feet. 

T.  B.  M.  192  is  about  a  mile  above  De  Soto,  Wis.,  1,138  feet  above  milepost  160,  in  cut 
12  feet  east  from  the  center  of  the  Chicago,  Burlington  and  Northern  Railway,  on  an 
Imbedded  bowlder,  being  the  highest  point  in  square,  marked  "  U.  □  S.*' 

Elevation,  200.6101  meters.    658.176  feet. 

T.  B.  M.  193  is  in  the  upper  end  of  De  Soto,  at  the  warehouse  formerly  owned  by 
*'C.  Lytel  &  Co.,"  now  owned  by  the  De  Soto  Lumber  Company,  on  the  south  end 
of  the  south  top  stone  of  pier  supporting  runway  over  the  Chicago,  Burlington  and 
Northern  Railway  track,  7.2  feet  east  from  the  center  of  track,  being  highest' point 
in  square  marked  "  U.  D  S." 

Elevation,  201.8655  meters.    662.294  feet. 

P.  B.  M.  21 1  is  ill  the  upper  end  of  De  Soto,  on  the  north  side  of  the  Diamond  ^Joe 
Warehouse,  9  inches  from  the  west  side  and  5.3  feet  above  the  ground,  being  the 

"U.  S." 
center  mark  in  copper  bolt  leaded  horizontally,  marked     0 

Elevation,  197.1060  meters.    646.679  feet. 

P.  B.  M.212  is  in  De  Soto,  in  the  foundation  of  water  tank  of  the  Chicago,  Burling- 
ton and  Northern  Railway,  in  top  stone  of  the  south  one  of  the  two  westiuers,  being 

"U.  S." 
top  of  copper  bolt  loaded  vertically,  marked     (^ 

Elevation,  200.1458  meters.    656.652  feet. 

T.  B.  M.  195  is  H  mihw  below  I/e  Soto,  860  feet  below  bridge  No.  298  and  360  feet 
below  milepost  163,  15  feet  west  of  center  of  track,  being  highest  point  in  square  on 
rock,  marked  ^'U.  D  S." 

Elevation,  200.1561  motors.     656.687  feet. 

P.  B.  M.  213  is  If  miles  below  De  Soto  and  394  feet  below  milepost  163,  at  the 
upper  end  of  the  stretoh  where  the  Wiuuoshiek  Slough  comes  back  to  the  railroad, 
on  the  right  of  way  of  the  Chicaa^o,  Burlington  and  Northern  Railway,  at  the  west 
fence,  26  foot  from  center  of  track  at  lower  end  of  the  rock  cut  and  32  feet  below 
T.  B.  M.  195,  being  copper  bolt  in  tile  set  about  3  feet  below  surface  of  ground. 

Elevation,  198.6721  moters.    651.817  feet. 

P.  B.  M.  214  is  top  of  cap  on  inm  i>ipe  set  over  P.  B.  M.  213. 

Elevation,  199.8.S13  meters.     655.784  feet. 

T.  B.  M.  196  is  about  2  miles  below  De  Soto,  1,315  feet  above  milepost  164,  361  feet 
above  bridge  No.  294,  and  90  feet  above  an  exceedingly  large  rock  at  the  east  rail- 
road fence,  in  a  small  cut  at  the  foot  of  the  east  slope,  12  feet  from  the  center  of  the 
Chicago,  Burlington  and  Northern  Railway,  on  an  imbedded  bowlder,  being  the 
highest  point  in  square,  marked  **  U.  D  S." 

Elevation,  199.8900  meters.    655.813  feet. 

T.  B.  M.  197  is  H  miles  above  Rush  Creek,  2,699  feet  below  milepost  164  and  60 
meters  above  the  small  waterway  under  bridge  No.  291,  directly  under  a  very  prom- 
inent point  of  bluS'  on  the  east  side  of  the  Chicago,  Burlington  and  Northern  Rail- 
way, 20  feet  from  the  center,  on  a  large  flat  rock,  imbedded  and  inclining  towards 
the  south,  being  the  highest  point  in  square,  marked  ''U.  □  S.'' 

Elevation,  200.1152  meters.    656.552  feet. 

T.  B.  M.  198  is  about  2^  miles  above  Ferry  viUe  Depot  of  the  Chicago,  Burlington 
and  Northern  Railway,  in  Wisconsin,  and  88  metera  below  milepost  166,  also  377  feet 
below  the  south  end  of  long  trestle  over  Rush  Creek,  on  the  east  side  of  the  Chicago, 
Burlington  and  Northern  Railway,  at  the  right-of-way  fence,  17  feet  from  center  of 
track,  on  a  large  rock  Imbedded,  beingthe  highest  point  in  square,  marked  ^'U.  O  S.'' 
•     Elevation,  199.2336  meters.    653.659  feet. 

P.  B.  M.  215  is  about  2i  miles  above  Ferry  ville  Depot,  Wis.,  18  feet  below  T.  B.  M. 
198,  394  feet  below  the  lower  end  of  long  trestle  over  Rush  Creek,  and  94  meteis  be- 
low milepost  160,  opposite  a  blazed  elm  standing  on  the  east  side  of  wagon  road;  also 
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328  feet  below  a  blazed  elm  between  railroad  and  wagon  road  near  south  end  of 
treAtle,  being  a  copper  bolt  in  tile  about  3  feet  underground. 

Elevation,  198.8436  meters.    652.380  feet. 

P.  B.  M.  216  is  top  of  cap  on  iron  pipe  sot  over  P.  B.  M.  215. 

Elevation,  200.0642  meters.    656.384  teet. 

T.  B.  M.  200  is  4,593  feet  above  Ferry  villc,  on  line  of  the  Chicago,  Burlington  and 
Northern  Railway,  near  the  upper  end  of  the  first  cut  above  Ferry  ville,  1,256  feet 
above  milepost  168  and  213  feet  above  bridge  No.  282,  10  feet  east  of  center  of  track,* 
on  a  large,  flat  rock  imbedded,  being  the  highest  point  in  square^  marked  ''  U.  Q  S.'' 

Elevation,  199.0291  meters.    652.988  feet. 

P.  B.  M.  217  is  in  Ferry  ville.  Wis.,  164  feet  above  the  Chicago,  Burlington  and 
Northern  Depot  and  29^  feet  east  of  center  of  track,  .39  feet  from  the  southeast  cor- 
ner of  J.  S.  Oleson's  house  and  store,  all  at  the  upper  side  of  road  crossing;  being  a 
copper  bolt  in  tile  set  3  feet  underground. 

Elevation,  197.8098  meters.    648.988  feet. 

P.  B.  M.  218  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  217. 

Elevation,  199.0313  meters.    652.996  feet. 

T.  B.  M.  202  is  1^  miles  below  Ferry  villfe,  at  the  lower  end  of  a  light  out,  256  feet 
below  milepost  170,  12  feet  west  of  the  Chicago,  Burlington  and  Northern  track,  on 
a  hard  gray  sandstone,  imbedded  and  marked  ''  U.  O  S.^''  being  the  highest  point  in 
square. 

Elevation,  199.7902  meters.    655.486  feet. 

T.  B.  M.  203  is  2^  miles  below  Ferry  ville,  at  railroad  fence,  on  the  west  side  of  the 
Chicago,  Burlington  and  Northern  track,  opposite  milepost  171,  on  an  oak  tree  20 
inches  in  diameter  (another  oak  tree  stands  perhaps  50  feet  below  and  nearer  track ][^ 
being  top  of  a  large  spike. 

Elevation,  197.3114  meters.    647.353  feet. 

T.  B.  M.  204  is  4  miles  below  Ferry  ville.  Wis.,  at  the  place  where  the  Winneshiek 
Slough  comes  into  railroad,  1,247  feet  below  milepost  172,  on  the  north  side  of 
Bridge  No.  273,  east  of  track,  at  comer  of  fence,  on  an  imbedded  bowlder,  marked 
"  U.  D  S.,''  being  the  highest  point  in  square. 

Elevation,  198.0957  meters.    649.926  feet. 

P.  B.  M.  219  is  4  miles  below  Ferryville,  Wis.,  at  the  place  where  the  Winneshiek 
Slough  comes  into  railroad,  opposite  the  south  end  of  bridge  No.  273, 46  feet  east  from 
the  center  of  the  track,  15  feet  west  from  wagon  road,  and  15  feet  south  from  center 
of  bridge  or  "  cattle  pass/'  in  the  corner  of  fence,  being  a  copper  bolt  in  tile  3  feet 
underground. 

Elevation,  196.4751  meters.    644.609  feet. 

P.  B.  M.  220  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  219. 

Elevation,  197.6935  meters.    648.607  feet. 

P.  B.  M.  221  is  about  1^  miles  above  Lynxville,  Wis.,  at  Coopers  Coulee^  731  feet 
above  Bridge  269  and  56  feet  above  milepost  175,  35  feet  west  of  center  of  the  Chi- 
cago, Burlington  and  Northern  Railway  track,  outside  of  right  of  way,  about  li  feet 
from  fence  and  25  feet  east  from  a  forked  oak  tree,  being  a  copper  bolt  in  tile  sot 
about  3  feet  underground. 

Elevation,  198.0511  meters.    649.780  feet. 

P.  B.  M.  222  is  top  of  cap  on  iron  pipe  set  over  P.  6.  M.  221 , 

Elevation,  199.2712  meters.    653.783  feet. 

T.  B.  M.  206  is  about  10  feet  down  the  track  from  P.  B.  M.  222,  1^  miles  above  Lynx-  * 
ville,  at  the  upper  side  of  Coopers  Coulee,  722  feet  above  bridge  No.  269  and  46  feet 
above  milepost  175,  12  feet  west  of  center  of  the  Chicago,  Burlington  and  Northern 
Railway  track,  on  imbedded  rock,  marked  "  U.  Li  S.,"  being  highest  point  in  square. 

Elevation,  198.9752  meters.    652.812  feet. 

T.  B.  M.  207  is  in  the  north  end  of  Lynxville,  at  the  Chicago,  Burlington  and  North- 
em  depot,  on  foundation  stone  of  water  tank,  on  the  south  one  of  the  two  west  piers, 

"U.S." 
being  top  of  copper  bolt  leaded  vertically,  marked  p  -^^ 

Elevation,  199.6981  meters.    655.183  feet. 

Old  U.  S.  B.  M.  is  on  Wright's  warehouse,  in  Lynxville,  Wis.,  on  the  northeast  corner 
of  warehouse,  984  feet  below  the  Chicago,  Burlington  and  Northern  Railway  depot, 
on  top  of  foundation,  being  the  highest  point  in  circle,  marked  "  B.  0  M."  (There 
is  described  another  bench  on  the  northwest  corner  of  this  building.) 

Elevation,  200.5493  meters.     657.976  feet. 

P.  B.  M.  223  is  in  Lynxville,  Wis.,  on  the  north  side  of  tlie  principal  street  running 
back  from  the  river,  on  the  south  front  of  Mr.  King's  brick  store,  in  the  east  end  of 

"U.S." 
the  door  sill,  being  top  of  copper  bolt  leaded  vertically,  and  niarkcnl  p  J  m 

Elevation,  2(X).7325  meters.    658.577  feet. 

T.  B.  M.  2(d  is  about  three-fourths  of  a  mile  below  Lynxvillo,  623  feet  below  bridge 
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No.  266^  in  the  middle  of  light  cut,  66  feet  below  milepost  177,  on  the  west  side  oi 
the  Chicago;  Burlington  and  Northern  Railway  track,  12  fbet  from  center,  on  large 
imbedded  bowlder,  marked  "U.  D  S.,"  being  the  highest  point  in  square. 

Elevation,  198.9561  meters.    652.749  feet. 

T.  B.  M.  211  is  at  Viola,  about  3J  miles  below  Lynxvillo,  1,345  feet  below  bridge  261, 
near  the  upper  end  of  the  first  cut,  525  feet  below  Mr.  Caya's  house,  just  above  a 
lar^e  cubical  rock  lying  at  water's  edge,  and  12  feet  east  from  center  of  track  of  the 
Chicago.  Burlington  and  Northern  Rauway,  on  a  rock  marked  "U.G  S.,"  being  high> 
est  pomt  in  square. 
*  Elevation,  198.9060  meters.    652.585  feet. 

P.  B.  M.  224  is  at  Viola,  about  ^  miles  below  Lynxville,  909  feet  below  bridge  No. 
261,  being  43. 6  feet  above  T.  B.  M.  211,  in  the  southwest  comer  of  Mr.  Caya's  doorya.rd, 
95  feet  from  the  southwest  corner  of  his  red  frame  house,  50  feet  southeast  from 
track,  and  1  foot  north  from  line  of  fence,  being  a  copper  bolt  in  tile  set  3  feet  under 
ground. 

Elevation,  198.1377  meters.    650.064  feet. 

P..B.  M.  225  is  at  Viola,  being  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  224. 

Elevation,  199.3561  meters.    654.061  feet.    . 

T.  B.  M.  212  is  one-half  mile  below  Viola.  702  feet  above  milepost  180,  9.3  feet  oast  of 
the  center  of  the  Chicago,  Burlington  and  Northern  Railway  track,  on  natural  ledge 
of  rock,  marked  "  U.  OS.,"  being  the  highest  point  in  square. 

Elevation,  199.6170  meters.    654.917  feet. 

T.  B.  M.  213  is  1^  miles  below  Viola,  about  in  center  of  the  first  cut  below  bridge 
No.  260,  639  feet  distant,  and  1,529  feet  above  milepost  181,  3  feet  above  grade  on 
natural  ledge  of  rock,  marked  "U.  G  8."  on  face,  being  the  highest  point  in  square. 

Elevation,  199.7723  meters.    655.427  feet. 

T.  B.  M.  215  is  about  1  mile  above  Charme,  Wis.,  on  the  line  of  the  Chicago, 
Burliugton  and  Northern  Railway,  at  the  lower  end  of  wooded  point  of  land  at  shore, 
and  689  feet  below  the  large  flat  piece  of  ledge  standing  on  edge  between  railroad 
and  river,  16  feet  high ;  it  is  also  55  meters  below  bridge  No.  256,  and  1,959  feet  above 
milepost  183, 30  lect  from  center  of  track,  on  an  imbedded  bowlder,  marked  "U.  O  S.," 
being  the  highest  point  in  square.. 

Elevation,  197.8764  meters.    649.207  feet. 

P.  B.  M.  226  is  about  1  mile  above  Cbarme,  Wis.,  on  the  line  of  the  Chicago, 
Burlington  and  Northern  Railway,  at  the  lower  end  of  wooded  strip  at  shore,  689 
feet  below  the  large  flat  piece  of  ledge  standing  on  edge  between  railroad  and  river, 
16  feet  high.  It  is  also  1,9.59  feet  above  milepost  183,  «and  180  feet  below  bridge  No. 
256,  at  the  east  railroad  fence,  directly  behind  T.  B.  M.  215,  being  a  copper  bolt  in  tile 
set  3  feet  below  the  surface  of  ground. 

Elevation,  198.3664  meters.    650.814  feet. 

P.  B.  M.  227  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  226. 

Elevation,  199.5862  meters.    654.816  feet. 

P.  B.  M.  228  is  984  feet  below  Charme  station,  one-half  mile  above  Mr.  Valley's  house, 
and  656  feet  above  the  lower  end  of  siding  behind  the  center  of  Island  164,  10  feet  east 
of  the  center  of  track,  and  4  feet*  above  grade,  in  face  of  natural  ledge  of  rock, 

"TJ.  S  " 
marked,      ©  '  being  center  of  copper  bolt  leaded  horizontally. 
P.  B.  M. 

Elevation,  199.7900  meters.    655.48.^  feet. 

T.  B.  M.  216  is  984  feet  below  C'liarme  depot,  and  one-half  mile  above  Mr.  Valley's 
house,  about  10  feet  east  of  center  of  track,  and  15  or  20  feet  below  P.  B.  M.  228,  on 
natural  ledge  of  rock,  marked  *^  U.  D  S,,"  being  highest  point  in  square. 

Elevation,  199.2792  meters.    653.809  f<'et'. 

T.B.M.218  is  li  miles  below  Charme,  518  feet  below  milepost  185,  and  492  feet 
above  bridge  No.  246,  at  the  north  edge  of  farm  crossing,  on  an  imbedded  bowlder, 
25  feet  east  of  the  center  of  the  Chicago,  Burliiigton  and  Northern  Railway,  being 
the  highest  point  in  square,  marked  "  U.  D  S." 

Elevation,  198.7214  meters.    651.979  feet. 

P.  B.  M.  229  is  3  miles  below  Charme,  on  6.  L.  Miller's  place,  now  oecu})ied  by  M. 
Sage,  257  feet  below  section  post  "  30-29,"  72  feet  above  bridge  No.  243, 127  teet  from 
the  southwest  corner  of  the  house,  and  95  feet  from  the  northeast  corner  of  bam,  on  • 
the  Chicago,  Burliugton  and  Northwest-em  Railway  right  of  way,  18  inches  exut  of 
the  west  fence,  being  copper  bolt  in  tile  3  feet  below  surface  of  ground. 

Elevation,  198.2698  meters.    650.497  feet. 

P.  B,  M.  230  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  229. 

Elevation,  199.4882  meters.    654.495  feet. 

P.  B.  M.  ^1  is  in  Prairie  Du  Chien,  in  the  northeastern  part  of  the  t-own,  on  the  west 
end  of  St.  Gabriel's  Catholic  Church,  19  inches  from  the  north  side,  and  4  feet  above 

"U.  S." 
gromid,  being  a  horizontal  copper  bolt  leaded  in  the  masonry,  marked        0 

Elevation,  202.2305  meters.    663.492  feet. 
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,T.  B.  M.  225  is  in  tlie  nortlioast^m  part  of  Prairie  Du  Chien,  on  the  east  side  of  the 
street,  and  about  75  feet  south  of  the  St.  Gabriel's  Catholic  Church,  at  the  street  en- 
tranoe  to  Father  Kramer's  residence,  on  the  southeast  corner  of  the  large  stone  step,  ■ 
marked  ^^  U.  □  S.,"  being  the  highest  point  in  square. 

Elevation,  200.93^1  met^^rs.     659.242  feet. 

T.  B.  M.  226  is  in  Prairie  Du  Chien,  on  the  east  end  of  the  Chicago,  Milwaukee 
and  St.  Paul  Railway  Bridge  across  the  Mississippi  River,  on  the  south  end  of  cap 
over  the  piles  at  end,  being  top  of  drift  bolt  over  pile,  marked  with  a  square  "  □." 

Elevation,  196.9116  meters.    646.041  feet. 

P.  B.  M.  232  is  in  Prairie  Du  Chien,  2,100  feet  below  the  east  end  of  the  Chicago, 
Milwaukee  and  St.  Paul  Railway  Bridge  aoross  the  Mississippi  River  at  the  river 
front  of  the  Dousman  House,  on  the  upper  end  of  the  stone  window  sill  of  the  first 
window  below  the  upper  entrance,  being  the  top  of  a  copper  bolt  leaded  vertically, 

U.  S.  . 

and  marked       0  , 

P.B.M.  \ 

Elevation,  198.4513  meters.    651.093  feet. 

Old  U.  S.  B.  M.  *'a"  is  in  Prairie  Du  Chien,  on  the  Dousman  House,  on  the  down- 
stream end  of  the  downstream  doorsill,  being  the  highest  point  in  circle,  cut  in  stone. 

Elevation,  198.4515  meters.    651.093  feet. 

U.  S.  gau^e  is  just  above  the  ferry  landing  at  the  Dousman  House,  being  a  staff 


gauge  spiked  to  pile. 

Elevation  of  its  zero,  190.5234  meters.    625.082  feet. 

U.  S.  gauge  is  at  North  McGregor,  at  the  west  end  of  pontoon  bridge,  on  upper 
side,  spiked  to  timbering,  east  side  of  west  pier,  being  a  staff  gauge. 

Elevation  of  its  zero,  190.4608  meters.    624.877  feet. 

T.  B.  M,  227  is  in  North  McGregor,  Iowa,  131  feet  below  the  depot,  8  feet  east  from 
the  southeast  corner  of  the  smaU  wagon  road  and  foot  bridge,  and  6  feet  below  the 
floor  on  the  river  end  of  south  abutment,  being  the  highest  point  in  square,  marked 
"U.  DS.^' 

Elevation,  195.2993  meters.    640.751  feet. 

P.  B.  M.  233  is  in  North  McGregor,  on  the  north  side  of  North  street,  in  O.  A.  Brats- 

"U.s." 
berg's  brick  store,  in  the  water  table  1  foot,  east  from  the  entrance,  marked         0 

®  P.B.M. 

being  top  of  copper  bolt  leaded  vertically. 

Elevation,  198.5191  met^-rs.     651.315  feet. 

T.  B.  M.  228  is  in  South  McGregor,  Iowa,  at  the  northwest  corner  of  Main  street 
and  tbe  railroad,  at  the  sidewalk  entrance  to  Gregor  McGregor*s  residence,  on  the 
river  end  of  bottom  step,  on  a  level  with  the  sidewalk,  marked  "  U.  Q  S.**  being  the 
highest  point  in  square. 

Elevation,  197.7706  meUirs.    648.859  feet. 

P.  B.  M.  234  is  in  South  McGregor,  Iowa,  on  the  north  side  of  Main  street,  just 
above  the  Masonic  block,  in  brick  building  occupic^d  by  the  '*  Elbling  Cigar  Manu- 
factory,'' in  stone  doorsill  2  feet  from  the  southwest  comer  of  building,  and  4.5  inches 
back  from  the  front  line,  being  top  of  copper  bolt  leaded  vertically,  and  marked 

U.  S. 

P  B  M  " 

'Elevation,  198.6294  meters.    651.677  feet. 

P.  B.  M.  235  is  in  South  McGregor,  Iowa,  southwest  from  the  little  park  in 
center  of  the  town,  in  the  west  end  of  the  brick  building  owned  by  Mrs.  J.  Rey- 
nolds, and  now  occupied  by  th^  "  Huntington  Grain  Firm,"  23  inches  south  from  the 
northwest  corner  and  4  feet  and  10  Inches  above  the  ground,  being  center  mark  of 

"U.S." 
copper  bolt  leaded  horizontally,  and  marked       0 

Elevation,  198.9796  meters.     652.826  foet. 

T.,  B.  M.  230  is  about  1|  miles  below  South  McGregor  atid  55  meters  above  niile- 
Ijost  66,  on  the  bloff  side  of  the  Chicago,  Milwaukee  and  St.  Paul  Railway,  15  feet 
from  the  center,  on  a  large  prominent  bowlder,  marked  "  U.  U  S.,"  being  the  highest 
point  in  square. 

Elevation,  I98.7a37  meters.    662.183  feet. 

P.  B.  M.  236  is  about  IJ  miles  below  South  McGregor,  275  feet  above  milepost  G6, 
directly  opposite  Picture  Rock,  on  the  right  of  way  of  the  Chicago,  Milwaukee  and 
St.  Paul  Railway,  35  feet  east  of  the  center  of  track,  being  copper  bolt  in  tile,  3  feet 
under  ground. 

Elevation,  197.4441  meters.    647.788  feet. 

P.  B.  M.  237  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  236,  on  opposite  side  of  track, 
and  59  feet  above  T.  B.  M.  230. 

Elevation,  198.6638  meters.    651.790  feet. 

T.  B.  M.  231  is  about  one-half  mile  below  the  mouth  of  Wisconsin  River,  on  the  south 
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abutmt»ntof  bvidgo.  ''K  382/'  ontlio  rivor  cinl  on  the  second  <"onrKf.  (if  stone  from  the 
top,  1  toot  from  the  iiorthoaHt  comer  of  8ton<s  marked  **  II.  u  ri./'  being  the  highe8<> 
point  in  Hquare. 
'     Elevation,  197.3791  meterg.    647.575  feet. 

P.  B.  M.  238  is  about  3^  miles  below  Sonth  McGregor,  one-lialf  mile  below  the  mouth 
of  Wisconsin  River,  and  1,968  feet  below  luilepost  67  of  the  Chicago,  Milwaukee  ftud 
St.  Paul  Railway,  45  feet  west  from  the  center  of  track,  directly  opposite  the  lower 
end  of  bridge  "  K  382,"  in  which  T.  B.  M.  231  is  located,  in  the  steeply  inclined  &06 

U.  8. 
of  hard  ledge  of  rock,  marked     0     being  the  center  of  a  copper  bolt  leaded  horl- 

P«  fi.  M. 
zoutally. 

Elevation,  199.9117  meters.    655.884  feet. 

T.  B.  M.  232  is  at  the  head  of  Island  176, 482  feet  above  niilepost  68  (from  La  Crosse), 
on  the  south  abutment  of  bridge  378  K,  of  tlie  Chicago,  Milwjiukec  and  8t.  Paul  Rail- 
way, at  its  ejist  end,  on  the  third  course  of  stone  from  top,  about  3  feet  west  from  the 
east  end  of  stone,  and  3  inches  back  from  the  north  face,  marked  "U.  u  S.,"  being 
the  highest  noint  in  square. 

Elevation,"  196.5430  meters.    044.832  feet. 

T.  B.  M.  234  is  behind  Inland  176,  on  the  lino  of  the  Chicago,  Milwaukee  aiid  St.  Paul 
Railway,  997  feet  below  station  **Sny  M<-Gill,"  15  feet  above  the  lower  switch 
block  of  siding,  and  1,115  feet  below  the  old  log  house,  60  feet  west  from  the  center 
of  track,  Just  outside  of  right  of  way,  on  a  16-inch  basswood  tree,  being  top  of  a 
6-inch  wire  spike  in  the  east  root. 

Elevation,  197.5752  iuet<'rs.    648.218  feet. 

P.  B.  M.239  is  behind  islands  176  and  178,  on  the  line  of  the  Chicago,  Milwaukee 
and  St.  Paul  Railway,  1 ,214  feet  below  the  lower  switch  block  of  station  "  Sny  McGill," 
and  50  feet  below  milepost  70  from  La  Crosse,  just  east  of  the  west  right  of  way 
fence,  30  feet  from  center  of  track,  being  copper  bolt  in  tile,  set  3  feet  below  surface 
of  ground. 

Elevation,  196.4555  meters.    644.545  feet. 

P.  B.  M.  240  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  239. 

Elevation,  197.6732  meters.    648.540  feet. 

Old  U.  S.  B.  M.  *'  b"  is  in  the  upper  end  of  Clayton,  Iowa,  on  the  large  stone  mill 
at  the  west  side  of  the  Chicago,  Milwaukee  and  St.  Paul  Railway  track,  on  the  river 
front  of  the  building,  at  the  lower  window  and  lower  end  of  window  sill,  being  the 
top  of  a  ring  bolt,  1  inch  above  surface. 

Elevation,  195.8445  meters.    642.540  feet. 

Old  U.  S.  B.  M.  is  at  depot,  also  calle<l  Old  P.  B.  M.  27,  in  Clayton,  Iowa,  at  the  Chi- 
cago, Milwaukee  and  St.  Paul  Railway  depot,  on  the  top  stone  of  foundation  pier,  at 
the  northeast  comer  of  platform,  behind  center  of  circle  0. 

Elevation,  196.9406  meters.    646.136  feet.  ^ 

P.  B.  M.241  is  in  Clayton,  Iowa,  on  the  south  side  of  Mam  street,  about  656  feet 
back  from  liver  bank,  on  the  southwest  corner  of  Main  and  Douglas  streets,  on  the 
brick  building  occupied  by  Frank  Liei*  <&  Co.,  on  east  end  of  doorstep,  marked 
••  r.  8." 

K')      being  top  of  a  copper  bolt  leaded  vertically. 

Elevation,  204.3073  meters.    670.306  feet. 

T.B. M.239  is  about  1  mile  below  Clayton,  866  feet  below  milepost  74,  230  feet 
above  wooden  sand-hopper,  on  the  most  northerly  one  of  two  large  bowlders,  19  feet 
west  of  center  of  track,  being  the  highest  point  in  square  cut  on  tfjp  face,  1  foot 
from  edge,  marked  ^*  U.  D  S." 

Elevation,  198.7435  meters.    652.051  feet. 

P.  B.  M.  242  is  opposite  the  lower  part  of  Island  182,  nearly  3  miles  below  Clayton, 
and  141  feet  below  milepost  76,  on  the  line  of  the  Chicago,  Milwaukee  and  St.  Paul 
Railway,  45  feet  above  the  highest  point  of  heavy  rock-out  waste,  about  in  the  cen- 
ter of  long  side-hill  rock  cut,  at  prominent  point  of  bluff  in  the  steeply  inclined  face 

of  rock,  44  feet  above  grade,  marked      0      being  center  mark  in  copper  bolt  leaded 

horizontally. 

Elevation,  198.3219  meters.    650.668  feet. 

T.  B.  M.  241  is  in  the  same  ledge  as  P.  B.  M.  242,  about  4  feet  farther  down  the  river, 
and  only  about  2  feet  above  grade  of  track,  marked  **  U.  n  S."  on  face  of  ledge, 
being  the  highest  point  in  square. 

Elevation,  197.6006  meters.    648.302  feet. 

T.  B.  M.  243  is  about  midway  between  Clayton  and  Guttenburg,  on  the  line  of  the 
Chicago,  Milwaukee  and  St.  Paul  Railway,  50  feet  from  the  heao.  block  at  the  lower 
end  of  siding  at  Eckard,  on  the  river  side  of  track,  on  the  edge  of  the  right  of  way, 
on  a  30-inch  elm  tree  blazed,  being  top  of  spike  in  the  root. 

JUevation,  192.9816  meters.    633.147  feet. 

P.  B.  M.  243  is  one-fourth  of  a  mile  below  Eckard  Siding,  where  the  Chicago,  Mil- 
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wankee  and  St,  Panl  Railway  comes  to  the  bluff,  215  feet  nbove  iiiilopost  78-83,  op- 
posite the  upper  end  of  cmrve,  96^^  feet' west  from  center  of  track,  4^  foot  from  corner 
offence,  and  between  this  fence  and  the  highway  which  runs  parallel  with  the  rail- 
road. It  is  also  82  feet  above  a  cluster  of  bntteniut  trees,  being  a  copper  bolt  in 
tile  set  3  feet  below  the  surface  of  ground. 

Elevation,  195.0697  meters.    639.998  feet.  / 

P.  B.  M.  244  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  243. 

Elevation,  196.2905  meters.    644.003  feet. 

T,  B.  M.  245  is  opposite  the  head  of  McMillan  Island,  on  the  line  of  the  Chicago, 
Milwaukee  and  St.  Paul  Railway,about  1  mile  below  Eckard  Station,  1,722  feet  above 
milepost  79  from  La  Crosse,  and  722  feet  above  the  first  roa<l  crossing  below  "  Eck- 
ard," 27  feet  west  from  center  of  track,  on  an  imbedded  rook,  marked  ''  U.  G  S.", 
being  the  highest  point  in  square. 

Elevation,  195.9850  meters.    643.001  feet. 

P.  B,  M.  245  is  about  2^^  miles  above  Gnttenberg,  on  the  lino  of  the  Cliicago,  Mil- 
waukee and  St.  Paul  i^ailway,  midway  between  bridges  Nos.  28-i  and  286,  and  2,001 
feet  below  milepost  80,  at  light  cut,  ^.5  feet  east  of  the  center  of  track  and  2  feet 
west  from  right-of-way  fence,  30  feet  west  of  blazed  14-inch  hickory  tree,  being  a 
copx)er  bolt  in  tile  set  3  feet  undergpround. 

Elevation,  194.3142  meters.    637.519  feet. 

P.  B.  M.  246  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  245. 

Elevation,  195.5315  meters.    641.513  feet. 

T.  B.  M.  247  is  328  leet  below  P.  B.  M.  246,  at  the  lower  end  of  bridge  No.  284.  on  the 
west  side  of  track,  at  the  end  of  the  first  pile  bent  from  the  lower  end  of  bridt»e,  on 
an  oak  pile  projecting  about  2  feet  above  ground,  being  the  top  of  a  6-inch  wire  spike, 
marked  with  a  square  (Q). 

Elevation,  193.9802  meters.    636.424  feet. 

P.  B.  M.  247  is  in  Guttenberg,  cm  the  northeast  corner  of  Herder  and  First  streets, 
on  the  front  of  Joseph  Huene's  general  store,  in  doorstep,  5.8  feet  from  the  southwest 
corner  of  the  building,  4^  inches  from  the  angle  of  casing,  and  3^  inches  btick  from 

the  face  of  stone,  being  top  of  copper  bolt  leaded  vertically,  and  marked  ^  ^^ 

Elevation,  198.5974  meters.    651.572  feet. 

P.  B.  M.  2458  is  in  Guttenburg,  Iowa,  on  the  west  side  of  Front  street,  72.7  feet  above 
the  northwest  cornei:  of  Front  and  Goethe  streets,  in  the  Clayton  County  Bank  build- 
ing, %\  feet  upstream  from  the  south  side  of  entrance  way  and  3.7  feet  above  the 

U.  S.  • 
bottom  step,  marked  «  5*^   being  the  center  mark  in  copper  bolt  leaded  horizon^ 

tally. 

Elevation,  200.6113  meters.    658.179  ftet. 

T.  B.  M.  250  is  in  Guttenburg,  Iowa,  on  the  Chicago,  Milwaukee  and  St.  Paul  Rail- 
way, 2,254  feet  below  the  depot,  on  the  upper  abuttueut  of  bridge  No.  274,  on  the  river 
side  of  track,  on  the  fourth  course  of  stone  from  top,  marked  **  U.  CJ  S.,"  being  the 
highest  point  in  square. 

Elevation,  193.9360  meters.    636.279  feet. 

T.  B.  M.  252  is  about  2^  miles  below  the  depot  at  Guttenberg,  ou  the  lino  of  the  Chi- 
cago, Milwaukee  and  St.  Paul  Railway,  213  feet  above  bridge  No.  258,  at  the  lower  end 
of  cut,  17  feet  east  of  center  of  track,  on  an  imbedded  bowlder,  marked  "U.  □  S.," 
being  the  highest  point  in  square. 

Elevation,  195.9731  meters.    642.962  feet. 

P.  B.  M.  249  is  about  2i  miles  below  Guttenberg,  about  63  feet  below  T.  B.  M.  252  on 
the  opposite  side  of  track,  1^  feet  east  of  the  west  right-of-way  fence  and  18  feet  from 
the  center.  It  is  one-half  mile  below  where  the  track  comes  to  the  bluff,  150  feet 
above  bridge  No.  253,  at  the  place  where  wagon  road  turns  up  into  coulee  and  24^ 
feet  east  of  center  of  road,  being  a  copper  bolt  in  tile  set  3  feet  below  surface. 

Elevation,  194.1002  meters.    636.817  feet. 

P.  B.  M.  250  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  249. 

Elevation,  195.3181  meters.    640.813  feet. 

T.  B.  M.  253  is  about  3  miles  below  Guttenberg  and  3i  miles  above  the  point  of  bluff 
at  railroad  on  the  north  side  of  Turkey  River,  on  bridge  No.  236,  north  abutment,  east 
end,  1  foot  west  from  end  of  abutment  and  6  inches  north  of  its  south  face,  marked 
"U.  D  8.,"  being  the  highest  point  in  square. 

Elevation,  195.7383  meters.    642.192  feet. 

T.  B.  M.  254  is  If  miles  above  the  point  of  bluff  at  Chicago,  Milwaukee  and  St.  Paul 
Railway,  on  the  north  side  of  Turkey  River,  331  feet  below  milepost  87  (from  La 
Crosse)*,  12  feet  west  of  center  of  track,  on  ledge  of  rock,  marked  **  U.  a  S.,''  being  the 
highest  point  in  square. 

Elevation,  198.3202  meters.    650.663  feet. 

T.  B.  M.  2o6  is  l,5'n>  feet  above  the  Chicago,  Milwaukee  and  St.  Paul  Railway  Bridge 
No.  212,  over  Turkey  River,  and  738  feet  above  the  switch  at  Turkey  River  Junction, 
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8  feet  west  from  center  of  track,  about  2  feet  above  grade  of  track,  on  natural  l«dge 
of  rock,  marked  ''U.  O  S.'^  ou  its  face,  being  the  highest  point  in  sqn  irc. 

Elevation,  196.4866  meters.    644.647  feet. 

P.  B.  M.  251  is  on  the  line  of  Chicago,  Milwaukee  and  St.  Paul  Railway,  1.552  feet 
above  bridge  No.  212,  over  Turkey  River,  118  feet  above  the  cattle  guard,  and  249  feet 
below  sign  *' Turkey  River  Junction,  stop,"  13  feet  west  of  center  of  track  and  23  feet 
below  T.  B.  M.  256,  and  about  2  feet  above  grade  of  ties,  in  ledge  of  rock,  marked 

u.  s. 

O      on  its  face,  being  the  center  mark  in  copper  bolt  leaded  horizontally. 

Elevation,  197,0112  meters.    646.368  feet. 

T.  B.  M.  257  is  on  the  line  of  the  Chicago,  Milwaukee  and  St.  Paul  Raii^wav,  at 
Turkey  River,  on  the  upper  stone  pier  of  the  bridge  No.  212,  on  the  west  side  o^  the 
track,  9  feet  from  the  west  end  of  the  pier  and  7  inches  back  from  its  north  face, 
being  the  highest  point  in  square,  marked  "U.  Q  S." 

Elevation,  193.9888  meters,    636.452  feet. 

P.  B.  M.  252  is  at  Turkey  River  Junction,  Iowa,  1,148  feet  above  the  depot,  at  the 
upper  end  of  the  Chicago,  Milwaukee  and  St.  Paul  Railway  Bridge  No.  212.  over 
Turkey  River,  on  the  west  end  of  the  pier,  carrving  also  T.  B.  M.  257,  14  inches  ojwt 

•^U.  S." 
from  extreme  point  of  rounding  capstone,  marked      0      being  top  of  a  copper  bolt 

P.  B.  M. 
leaded  vertically. 

Elevation,  193,9924  meters.    636.464  feet. 

T,  B.  M.  258  is  on  the  line  of  the  Chicago,  Milwaukee  and  St.  Paul  Railway,  1,689 
feet  below  the  depot  at  Turkey  River  Juanction,  1,660  feet  above  milepost  90,  and 
50  feet  above  the  verj'  large  and  prominent  bowlder  on  the  west  side  of  the  track, 
also  328  feet  above  the  farm  house  at  point  of  woods  on  river  sidjB  of  track,  15  feet 
west  of  center,  on  a  ledge  of  rock,  marked  "U.  Q  S.,"  being  the*  highest  point  in 
square. 

Elevation,  196.0106  meters.     643.085  feet. 

P.  B.  M.  253  is  on  the  line  of  Chicago,  Milwaukee  and  St.  Paul  Railway  track,  2f 
miles  above  Buena  Vista,  Iowa,  53  feet  below  the  center  of  bridge  204  K,  on  right 
of  way  of  the  Chicago,  Milwaukee  and  St.  Paul  Railway,  at  fence  on  the  bluff  side, 
36  feet  from  center  of  track,  being  a  copper  bolt  in  tile  set  3  feet  below  surface  of 
ground. 

Elevation,  194.1789  meters.    637.076  feet. 

P.  B.  M.  254  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  253,  standing  about  a  foot 
above  ground. 

Elevation,  195.3981  meters.    641.076  feet. 

T.  B.  M.  262  is  opposite  the  foot  of  Island  196, 1  mile  above  Buena  Vista  and  2,986 
feet  above  milepost  93,  and  15  feet;  toward  the  bluff  from  the  center  of  the  Chicago, 
Milwaukee  and  St.  Paul  Railway  track,  on  the  upper  one  of  three  large,  prominent 
pieces  of  rock  lying  but  a  few  feet  from  each  other,  marked  **U.  D  S.,"  being  the 
highest  point  in  square. 

Elevation,  196.7898  meters.    645.642  feet. 

T.  B.  M.  2iS4  is  in  Buena  Vista,  Iowa,  82  feet  above  the  depot  and  35  feet  above  the 
road  crossing,  on  the  bluff  side  of  the  track,  9  feet  from  the  center,  about  2^  feet 
above  grade,  on  a  hard  ledge  of  rock,  marked  ^'U.  □  S.,'^  being  the  highest  point 
in  square. 

Elevation,  197.2508  meters.    &t7.154  feet. 

P.  B.  M.  255  is  in  Buena  Vista,  at  the  southeast  corner  of  R.  &  E.  Meuth's  general 

"U.S." 
store,  6  inches  from  the  south  face  and  4.3  feet  above  ground,  in  wall  marked      0 

being  the  center  mark  in  co{)per  bolt  leaded  horizontally. 

Elevation,  197.3-481  meters.     617.473  feet. 

T.  B.  M.  265  is  three-quarters  of  a  mile  below  Buena  Vista,  Iowa,  1,840  feet  below 
milepost  94-457,  and  590  feet  below  bridge  No.  191,  on  the  bluff  side  of  track,  15  feet 
from  center,  on  an  embedded  bowlder,  marked  "U.  D  S.,"  being  the  highest  point  in 
square. 

Elevation,  197.5448  meters.     648.119  feet. 

T.  B.  M.  267  is  2  miles  below  lUiena  Vista,  1,575  feet  below  secticm  post  11-12, 
1,411  feet  below  Bridge  188  K,  and  775  lijet  above  Dry  Hollow  bridge  (186  K),  on  the 
line  of  the  Chicago,  Milwaukee  and  St,  Paul  Railway,  10  feet  south  from  center,  ou 
the  ledge  of  roek,  marked  "  IJ.  CJ  S.,  being  the  highest  i>oint  in  square. 

Elevation,  197.4015  meters.     647.649  feet. 

P.  B.  M.  256  is  1^  miles  above  Waupeton,  Iowa,  1,739  feet  above  milepost  96-65, 
122  feet  above  bridge  186  K,  over  Dry  Hollow,  on  the  bluff  side  of  track,  16.5  feet 
from  center,  just  outside  of  the  right-of-way  fence,  being  a  copper  bolt  in  tile  set  3 
feet  underground. 

Elevation,  196.2087  metera.    643.735  feet. 
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P.  B.  M.  257  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  256. 

Elevation.  197.4278  meters.    647.735  feet. 

T.  B.M.  269  is  li  miles  above  Waupeton,  593  feet  below  milepost  96-65,  377  foet 
above  bridge  180  K,  and  jost  below  a  prominent  ledge  of  white  rock  on  the  blutf 
Bide  of  track;  10  feet  from  center,  also  146  meters  below  bridge  No.  182,  2  fe<*t 
above  grade  of  track;  on  ledge  of  rock,  marked  '*U.  Q  S,,"  being  the  highest  point 
in  square. 

Elevation,  197.9319  meters.    649.389  feet. 

T.  B.  M.  270  is  1,171  feet  above  the  depot  at  Wauneton.  420  feet  below  milepost 
97-64,  262  feet  above  bridge  No.  174,  on  bluff  side  of  track,  10  feet  from  center,  on 
the  natural  ledge  of  rock,  about  level  with  the  grade,  marked  ^'U.  G  S."  on  its  face, 
being  the  highest  point  in  sqnare. 

Elevation,  196.9757  meters.     646.252  feet. 

P.  B.  M.  258  is  853  feet  below  Waupeton,  612  feet  below  bridge  Ifo.  172,  on  the 
north  face  of  bluff,  at  the  point  where  it  begins  to  curve  to  the  south,  36  feet  douth 
from  the  center  of  the  Chicago,  Milwaukee  and  St.  Paul  Railway  track  and  3 
feet  south  from  the  south  right-of-way  fence,  being  a  copper  bolt  in  tile,  set  3  feet 
underground. 

Elevation,  193.7875  meters.    635.791  feet. 
*    P.  B.  M.  259  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  258. 

Elevation,  195.0032  meters.    639.780  feet. 

T.  B.  M.  273, 2|  miles  below  Waupeton  and  li  miles  below  Cameron,  Iowa,  on  the 
line  of  the  Chicago,  Milwaukee  and  St.  Paul  Railway,  2,0.53  feet  above  milepost 
lOCMJl,  100  feet,  more  or  le.ss,  below  the  very  large  and  conspicuous  piece  of  ledge 
covered  with  vines  lying  on  the  bluff  side  of  right  of  way,  on  a  bowlder  marketl 
"U.  n  S.."-  being  the  highest  point  in  square. 

Elevation,  197.0191  meters.     646.394  feef. 

P.  B.  M.  260  is  at  Finloy  Landing,  on  the  line  of  the  Chicago,  Milwaukee  and 
St.  Paul  Railway,  649  feet  below  milepost  101-60  and  180  feet  above  bridge  ^o.  162 
on  the  right  of  way,  2  feet  from  the  south  fence  and  38  feet  from  center  of  track, 
being  a  copper  bolt  in  tile  set  3  feet  underground. 

Elevation,  194.7088  meters.    638.814  feet. 

P.  B.  M.261  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  260. 

Elevation,  195.9285  meters.    642.816  feet. 

P.  B.  M.  262  is  in  front  of  Island  207,  919  feet  above  milepost  102-59,  and  79  feot 
above  section  post  10-11,  on  the  west  abutment  of  bridge  No.  156,  at  its  north  end, 
on  the  fourth  stone  step  from  top,  and  3  inches  from  the  end  face  of  the  third  step,  9 

inches  back  from  the  east 'face,  marked  0  '  being  top  of  copper  bolt  leaded  ver- 
tically. 

Elevation,  193.7183  meters.    635.564  feet. 

T.  B.  M.  277  is  at  Frenchtown  Landing  one-fourth  mile  above  milepost  104^57,  115 
feet  below  bridge  No.  148,  and  25  feet  above  the  end  of  platform  at  entrance  to  picnic 
grounds,  20  feet  south  from  center  of  track,  on  a  flat  rock,  imbedded,  marked  **U.  Q 
B. ''  being  the  highest  point  in  square. 

Elevation,  193.^228  meters.    633.939  feet. 

P.  B.  M.  263  is  at  Frenchtown  Landinff,  35  feet  above  T.  B.  M.  277, 1,335  feet  above 
milepost  104-57,  80  feet  below  bridge  No,  148,  and  60  feet  above  platform  on  side 
of  railroad,. and  at  the  entrance  to  picnic  grounds,  on  the  east  side  of  coulee,  38  feet 
south  from  center  of  track,  on  the  right  of  way,  1^  feet  from  the  south  limit,  under 
the  extreme  northwest  point  of  tableland  forming  the  picnic  ground;  being  a  copper 
bolt  in  tile  set  S'feet  underground. 

Elevation,  192.2713  meters.    630.817  feet. 

P.  B.  M.  264  18  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  263. 

Elevation,  193.4906  meters.     634.817  feet. 

Old  U.  S.  P.  B.  M.  on  stone  step.  No.  30,  is  at  Specht  Ferry,  Iowa,  on  the  upper 
iloue  doorstep  to  Specht^s  stone  house,  downstream  end,  front  edge,  marked  "  0," 
being  the  highest  point  in  the  upper  portion  of  circle. 

Elevation,  193.6650  meters.    635.390  feet. 

Old  U.  S.  B.  M.  "  a"  is  at  Specht  Ferry,  Iowa,  at  the  northeast  corner  of  Specht's 
house,  on  the  water  table,  but  a  few  inches  above  the  corner,  marked  *'  B.  0  M.,'' 
being  the  highest  point  on  front  segment. 

Elevation,  193.8100  meters.    635.865  feet. 

P.  B.  M.  265  is  at  Specht  Ferry,  Iowa,  354  feet  below  center  of  the  Chicago,  Mil- 
waukee and  St.  Paul  Railway  depot,  164  feot  below  bridge  No.  140,  174  fret  below 
the  lower  side  of  stone  milk  house,  1  foot  above  fence  forming  the  west  side  of  the 
railroad  cattle  pen,  on  the  bluff  side  of  track,  37.4  feet  from  center,  being  cojiper  bolt 
in  tile,  set  about  3  feet  under  the  ground. 

Elevation,  192.4329  meters.    631.347  feet. 
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P.  B.  M.  266  ift  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  265. 

Elevation,  193.6515  meters.    eaS.S'lS  feet. 

T.  B.  M.  279  is  one-third  mile  below  the  Chiea^o,  Milwankce  and  St.  Paul  Railway 
depot  at  Specht  Ferry,  one-half  mile  above  milepoat  106-55,  and  82  feet  below  a 
large  bare  ledge  of  rock  inclining  at  an  angle  of  about  45  degrees  with  the  horizon, 
on  bluff  side  or  track,  10  feet  from  the  cent-er,  on  the  natural  ledge  of  rock,  marked 
"  U.  D  S.,"  being  the  highest  point  in  square. 

Elevation,  194.4108  meters.    637.836  feet. 

T.  B.  M.  280  is  li  miles  below  Specht  Ferrj'-,  Iowa,  at  Parsons  Bar,  in  cove  or  bor- 
row pit  at  the  lower  end,  and  base  of  heavy  side-hill  cut,  about  300  feet,  more  or  less, 
above  bridge  No.  134,  where  the  railroad  leaves  tlie  river  bank  and  enters  woods,  on 
natural  ledge  of  hard  rock,  about  50  feet  from  track  center,  marked  '*  U.  n  S.,"  being 
the  highest  point  in  the  square. 

Elevation,  194.6129  meters.    638.499  foi^t. 

P.  B.  M.267  is  li  miles  below  Specht  Ferry,  at  Parsons  Bar,  on  the  extreme  point 
of  bluff,  between  rock  quarry  where  T.  B.  M.  280  is  located  and  railroad  bridge  No. 
134,  25.5  feet  south  from  center  of  track,  being  a  copper  bolt  in  tile  set  3  feet  under- 
ground. 

Elevation,  191.8716  meters.    629.506  feet. 

P.  B.  M.  268  19  top  of  cap  on  irou  ].ipe  set  over  P.  B.  M.  267. 

Elevation,  193.0946  meters.    633.518  feet. 

P.  B.  M.  269  is  2i  miles  above  the  Little  Maquoketa  River,  on  the  line  of  the  Chicago, 
Milwaukee  and  St.  Paul  Railway  iand  3^  miles  below  Specht  Ferry,  912  feet  below 
milepost  108-53,  and  opposite  the  lower  end  of  bridge  No.  128,  over  Leisures  Creek, 
49  feet  east  from' center  of  track,  on  the  right  of  way  in  tlie  corner  of  fence  formed 
by  main  fence  and  wing  fence  to  bridge  No.  128,  in  slope  of  blulf,  being  a  copper  bolt 
in  tile  set  about  3  feet  underground. 

Elevation,  194.4677  meters.     638.023  fe^t. 

P.  B.  M.  270  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  269. 

Elevation,  195.6946  meters.    6-12.048  feet. 

T.  B.  M.  283  is  1^  miles  above  the  Little  Maquoketa  Bridge,  on  tlie  line  of  the  Chi- 
cago, Milwaukee  and  St.  Paul  Railway,  two-thirds  of  a  mile  above  ZolJicoffcv  Lake 
and  1,076  feet  above  milepost  109-52,  12  feet  west  of  track,  on  a  large  Hat  rock  inside 
of  bank,  inclining  perhaps  30  degrees  to  the  horizon,  marked  "  U.  a  S.,"  being  the 
highest  point  in  square, 

Elevation,  194.a)96  meters.    636.520  feet. 

P.  B.  M.  271  is  on  the  right  of  way  of  the  Chicago,  Milwaukee  and  St.  Paul  Railway 
track,  531  feet  below  the  south  end  of  bridge  124  K,  over  the  Little  Maquoketa  River, 
very  closely  on  line-produced  of  the  east  side  of  said  bridge,  6f  miles  above  Dubuque, 
and  three-fourths  of  a  mile  above  *'Edmore"  siding,  on  the  west  side  of  track,  2  feet 
from  the  fence,  opposite  the  center  of  cnrve  in  railroad  line,  being  copper  bolt  in  tile 
set  about  3  feet  below  surface  of  ground. 

Elevation,  192.7035  meters.    632.235  feet. 

P.  B.  M.  272  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  271. 

Elevation,  193.9224  meters.    636.234  feet. 

T.  B.  M.  287  is  2.3  miles  above  Eagle  Point,  1,569  feet  below  milepost  112-49, 
1,161  feet  above  bridge  120  K,  377  feet  below  bridge  122  K,  and  836  feet  below  the 
small  railroad  platform  in  front  of  Mr.  Cushing's  house,  6  feet  west  from  the  center 
of  track,  on  the  upper  end  of  capstone  of  small  stone  culvert,  marked  "  U.  D  8." 
being  the  highest  point  in  square. 

Elevation,  192.4274  meters.    631.329  feet. 

P.  B.  M.  273  is  58  feet  south  of  the  small  stone  culvert  on  which  T.  B.  M.  287  is 
located,  2.3  miles  above  Eagle  Point,  436  feet  below  bridge  122  K,  and  896  feet  be- 
low the  railroad  platform  in  front  of  Mr.  James  Cushing's  house,  23.3  feet  east  from 
the  center  of  track,  on  right  of  way,  being  copper  bolt  in  tile  set  3  feet  below  the 
surface  of  ground. 

Elevation,  191.4759  meters.    628.207  feet. 

P.  B.  M.  274  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  273. 

Elevation,  192.6934  meters.    632.202  feet. 

T.  B.  M.  289  is  about  li  miles  above  P^agle  Point,  one-fourth  mile  below  milepost 
113-48,  midway  between  two  small  wooden  box  culverts,  20  feet  west  of  center  of 
track  on  natural  ledge,  marked  "  U.  D  S.,"  being  highest  point  in  square. 

Elevation,  194.5426  meters.     638.269  feet. 

Old  U.  S.  B.  M.  23  is  at  Eagle  Point,  above  Dubuque,  at  the  prominent  point  of 
river  bank  covered  with  large  rock,  above  the  ferry  landing,  on  the  southwest  por- 
tion of  the  very  large  triangular-shaped  rock  lying  at  the  water's  edge,  being  the 
highest  point  in  the  bottom  part  of  the  letter  *'B"'  cut  on  the  rock. 

Elevation,  187.2810  meters.     614.444  feet. 

T.  B,  M.  291  is  in  Eagle  Point,  Dubuque,  on  the  Dubuque  Wooden  ware  Company^s 
drying  house,  oast  of  the  railroad  tracks,  on  top  of  the  stone  foundation,  10  feet  from 
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the  west  Hule.  on  the  lower  side  of  bnilrtin^f,  marked  ''U.  □  S."  boinj;  the  highest 
point  in  square. 

Kleviitiou,  191.a503  meters.    628.780  feet. 

P.  B.  M.  275  is  ill  Eagle  Point,  Dubuque,  in  the  main  building  of  the  Dubuque 
Woodenware  Company,  on  the  river  bank,  in  the  foundation  on  the  south  side,  1.8 

"U.S." 
feet  from  the  west  corner  and  2.1  feet  above  the  ground,  marked   -,    G>  „    being  the 

P.    x>.    Ifl. 

center  mark  in  copper  bolt  leaded  horizontally. 

Elevation,  190.7397  Aieters.    625.792  feet. 

P.  B.  M.  270  is  at  Eagle  Point,  one-fifth  mile  below  the  Dubuque  Woodenware 
Company's  works,  on  the  lino  of  the  Chicago,  Milwaukee  and  St.  Paul  Railway, 
2,181  feet  above  niilepost  115-46,  394  feet  above  bridge  No.  lU,  and  267  fe^iit  below 
bridge  No.  ll-H,  over  sewer,  on  the  npx>er  end  of  mound  buiU  "P  from  earth  excava- 
tion from  the  opposite  side  of  the  track,  1^  feet  west  from  the  east  fence  and  13.6 
feet  from  ceuter  of  track,  being  a  copper  bolt  in  tile  set  3  feet  below  surface  of 
ground. 

Elevation,  191.3923  meters.    627.933  feet. 

P.  B.  M.  Srn  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  276. 

Elevation,  192.6098  meters.    631.928  feet. 

T.  B.  M.  293  is  the  upper  part  of  Dubuque,  on  the  line  of  the  Chicago,  Milwaukee 
an<l  St.  Paul  Railway,  at  the  northwesD  corner  of  theic  freight-car  repair  shop,  on 
the  southwest  comer  of  the  foundation  stone,  marked  ''  U.  □  S.'',  being  the  highest 
point  in  square. 

Klevation,  192.3265  meters.    630.998  feet. 

T.  B.  M.  294  is  in  Dubuque,  about  one-half  mile  below  the  Chicago,  Milwaukee  and 
St.  Paul  Railway  shops,  at  the  southeast  corner  of  the  Iowa  Coffin  Company's  ware- 
house, on  top  of  the  foundation  stone,  being  the  highest  point  in  square. 

Elevation,  191.8427  meters.    629.411  feet. 

P.  B.  M.  278  is  on  the  same  building  as  T.  B.  M.  294,  at  the  northwest  comer  of 
Fifteenth  and  Pine  streets,  Dubuque,  Iowa,  on  the  south  side  of  the  Iowa  Coffin  Com- 
^U-S." 
panv's  warehouse,  on  the  west  end  of  the  first  doorstep  f^om  Pine  street,  marked    ©  , 

P.B.M. 
being  top  of  a  copper  bolt  leaded  vertically. 

Elevation,  191.8810  meters.    629.536  feet. 

T.  B.  M.  295  is  in  Dubuque,  Iowa,  on  southwest  corner  of  Elm  and  Ninth  streets, 
on  the  end  of  the  curb  abutting  against  the  northeast  comer  of  the  Chicago,  St.  Paul 
and  Kansas  City  freight  house,  marked  "U.  o  S./' being  the  highest  point  in  square. 

Elevation,  191.2479  meters.    627.459  feet. 

P.  B.  M.  279  is  in  Dabnaue,  Iowa,  at  the  northeast  comer  of  the  United  States 
post-office  building,  10  inches  south  of  the  north  comer  and  3  feet  above  the  stone 

paving,  marked     0     ,  being  the  center  mark  of  a  copper  bolt  leaded  horizontally. 

Elevation,  202.61.3*7  meters.    664.749  feet. 
.  City  B.  M.  is  on  the  Julien  House,  in  Dubuque,  Iowa,  on  the  north  side  of  Second 
street,  at  the  east  door  of  the  older  part  of  the  Julien  House,  on  the  east  end  of  door- 
step, which  is  about  32  feet  west  of  Iowa  street,  being  the  highest  point  in  square. 
Elevation  city  datum,  24.455  feet. 
Elevation,  192.7955  meters.    632.537  feet. 
The  Dubuque  city  engineer  gives : 

Feet. 

Low  water  185-1  ==  Dubuque  city  datum,  elevation 000. 00 

Low  water  1864  =  Duhut^ue  eity  datum,  elevation —  3. 33 

•High  wat-cr  1870  =  Dubuque  city  datum,  elevation 18. 5 

High  water  1880  =  Dubuque  city  datum,  elevation •  19. 5 

City  B.  M.  is  on  Jess's  store,  in  Dubuque,  on  the  southwest  corner  of  First  and  Main 
streets,  near  the  southeast  corner  of  Jess's  store,  on  the  north  cud  of  doorstep,  being 
the  highest  point  in  square.    Elevation  above  city  datum,  20.893  feet. 

Elevation,  191.6827  meters.    628.886  feet. 

T.  B.  M.  296  is  in  Dubuque,  Iowa,  on  the  north  side  of  Fourth  street,  opposite  the 
Chicago,  Milwaukee  and  St.  Paul  Railway  depot,  on  the  Page  House,  26^  inches  east 
of  the  southeast  corner  of  the  building,  on  water  table  6  inches  in  front  of  the  west 
window,  marked  "U.  nS.,"  being  the  highest  point  in  the  square. 

Elevation,  191.5050  meters.    6&.303  feet. 

P.  B.  M.  280  is  in  Dubuque,  Iowa,  on  the  west  end  and  first  pier  of  the  Illinois  Cen- 
tral Railway  Bridge  across  the  Mississippi  River^  at  the  upper  end  of  pier,  near  its 

west  edge  and  about  in  the  center  of  the  bridge-seat  stone,  marked     0     ,  being 

P.  B.  M. 
top  of  copper  bolt  leaded  vertically. 
Elevation,  194.4662  meters.    638.018  feet. 
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United  States  gauee  is  at  Dubuque,  above  tbe  draw  pier  on  the  breakwater  crib- 
work  on  the  inside  of  the  east  timbering,  being  a  Htaff  gauge. 

Elevation  gauge  zero,  184.2801  meters.    604.599  feet. 

Old  U.  S.B.M.  **a"  is  in  East  Dubuque,  111.,  on  the  west  abutment  of  the  Ja«k 
Knife  Draw  of  the  Illinois  Central  Railway  over  the  Chicago,  Burlington  and  North- 
em  Railway  on  its  south  end,  on  the  southeast  corner  of  top-stone,  marked  "B.0  M./' 
being  the  higrhest  point  of  square  within  the  old  circle. 

Elevation,  193.5917  meters.    635.149  feet. 

Old  U.  S.  B.  M.  "  b"  is  in  East  Dubuque,  east  of  the  Chicago,  Burlington  and  North- 
ern Railway  track,  under  the  end  of  the  Dubuque  highway  bridge  across  the  Miswis- 
sippi,  on  the  upstream  foundation  stone  supporting  the  triangular  truss  of  said 
highway  bridge,  on  the  upstream  comer  of  stone,  marked  "B.0  M./^  being  the  high- 
est j>oint  of  square  wltUin  the  old  circle. 

Elevation,  193.3685  meters.    634.417  feet. 

T.  B.M.297  is  in  Dubuque,  Iowa,  on  the  Illinois  Central  depot,  at  its  north  end, 
about  in  the  center  of  the  east  side  of  the  tower,  in  water  table,  being  the  highest 
point  in  square. 

Elevation,  191.4797  meters.    628.220  feet. 

Old  U.  8.  B.  M.  "  a"  is  in  Dubuque,  Iowa,  at  the  river  front  below  the  harbor,  on 
the  Diamond  Joe  store,  on  the  upstream  end  of  the  upstream  stone  door-sill,  uiarke<l 
"  D  ",  being  the  highest  point  of  circle  in  square. 

Elevation,  191.2175  meters.    627.360  feet. 

Old  U.  8.  B.  M.  "b"  is  in  Dubuque,  on  the  river  front  below  the  harbor,  on  the 
southeast  comer  of  Houser  &  Linnehan's  boat  store,  1^  feet  above  the  corner,  on  the 
water  table,  in  the  center  of  fcuttress,  marked  "©",  being  the  highest  point  of  circle 
in  circle. 

Elevation,  190.8709  meters.    626.222  feet. 

P.  B.  M.  281  is  in  the  southern  extremity  of  Dubuque,  at  the  bluff,  one-eighth  mile 
below  the  sawmill,  directly  opposite  the  end  of  runway  to  mill,  306  feet  above  the 
head  block  of  the  sawmill  siding,  26  feet  west  from  center  of  siding,  in  a  recess  iu 

u.  s. 
the  face  of  rock  bluff,  marked     ©        being  the  center  mark  in  a  copper  bolt  leaded 

P.  B.  M. 
horizontally. 

Elevation,  192.7453  meters.    632.372  feet. 

T.  B.  M.  299  is  about  1  mile  below  Dubuque,  at  point  of  bluff  on  the  lower  side  of 
the  ravine  through  which  the  Illinois  Central  Railway  passes  from  the  river,  623  feet 
below  the  bridge  on  the  Chicago,  Milwaukee  and  St.  Paul  Railway  track,  164  feet 
above  the  house  owned  by  R.  Smith  and  98  feet  west  of  the  center  of  the  Chicago, 
Milwaukee  an^  St.  Paul  Railway  track,  on  top  of  a  large,  flat  rock,  marked  "  U.  D  S.'*, 
being  the  highest  point  in  square. 

Elevation,  192.2320  meters.    630.688  feet. 

P.  B.  M.  282  is  about  1  ftiile  below  Dubuque,  at  point  of  bluff  on  the  south  side  of  Rug- 
dale  Hollow,  through  which  the  Illinois  Central  Railway  passes  from  the  river, 
about  36  feet  from  T.  B.  M.  299,  623  feet  from  the  Chicago,  Milwaukee  and  St.  Paul 
Railway  Bridge,  180  feet  above  a  house  owned  by  R.  Smith,  131  feet  west  from  center 
of  track,  43  feet  north w^est  from  a  blazed  elm  on  the  upper  side  of  a  large  flat  rock, 
being  a  copper  bolt  in  tile  set  about  3  feet  underground. 

Elevation,  192.0054  meters.    629.945  feet. 

P.  B.  M.  283  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  282. 

Elevation,  193.2244  meters.    633.944  feet. 

T.  B.  M.  301  is  about  3i  miles  below  Dubuque,  660  fdfet  below  milepost  121-40,  370 
feet  above  the  upper  head  block  of  siding  at  "Cattcs"  and  295  feet  below  Creston 
Crossinjyr,  on  the  lower  side  of  coul6e,  25  feet  west  from  center  of  track,  on  natural 
ledge  of  rock,  marked  **U.  D  S.",  beiug  the  highest  point  in  square. 

Elevation,  194.0671  meters.    636.709  feet. 

P.  B.  M.  284  is  on  the  upper  side  of  coulee,  where  T.  B.  M.  301  is  located,  344  feet 
below  milepost  121-40,  and  669  feet  above  the  upper  headblock  of  switch  to  Cattes 
Siding,  43  feet  from  center  of  track  on  tbe  bluff  side  in  fence  corner  by  gate,  being  a 
copper  bolt  in  tile  set  3  feet  underground. 

Elevation,  192.9158  meters.    632.932  feet. 

P.  B.  M.  285  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  284. 

Elevation,  194.1350  meters.    636.932  feet. 

T.  B.  M.  302  is  opposite  the  foot  of  Island  228,  72  feet  above  the  lower  head  block 
of  switch  at  Cattes  Siding,  15  feet  west  from  center  of  side  track,  in  natural  ledge  of 
rock,  marked  "U.  D  S.,"  being  the  highest  point  in  square. 

Elevation,  194.1949  meters.     637.128  feet. 

T.  B.  M.  303  is  about  1]^  miles  above  the  head  of  Nine  Mile  Island,  on  the  line  of 
the  Chicago,  Milwaukee  and  St  Paul  Railway,  directly  opposite  milepost  122-39,  on 
bluff  side,  9  feet  from  center,  on  natural  ledge  of  rock,  marked  ^^U.  □  S.,"  being  the 
highest  point  in  square. 

Elevation,  193.5329  meters.    634.956  feet. 
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T.  B.  M.  304  18  abont  5  miles  below  Daburiue  and  a  half  mile  above  the  head  of 
Nine  Mile  iRland,  on  the  south  abutment  of  bridge  No.  86,  river  end,  on  the  second 
coarse  of  stone  below  the  bridge  seat,  on  it*  northeast  corner,  marked  *•  U.  Q  S.," 
being  the  highest  point  in  square. 

Elevation,  191.1727  meters.    627.213  feet. 

Old  U.  8.  B.  M.  24  is  about  5  miles  below  Dubuque  and  a  half  mile  above  Nino 
Mile  Island,  on  the  south  abutment  of  bridge  No.  86,  where  T.  M.  B.  304  is  located, 
on  the  rivei  end  of  abutment,  lowest'  coarse  of  st-one,  on  the  northeast  comer  of  step, 
now  marked  "  D,"  being  the  highest  point  in  square. 

Elevation,  186.2127  meters.    610.940  feet. 

P.  B.  M.  1^6  is  6  miles  below  Dubuque,  on  the  line  of  the  Chicago,  Milwaukee  and 
St.  Paul  Railway,  at  the  Shawondasce  Club  Grounds  Station,  76  feet  below  the  south 
end  of  the  platform  and  86  feet  above  the  boundary  fence  between  Paul  Eiffer's  ahd 
Frank  Noel's  lands,  on  the  west  side  of  track,  47.1  feet  from  the  center,  being  a  cop- 
per bolt  in  tile  set  about  3  feet  underground. 

Elevation,  189.7878  meters.    622.669  feet. 

P.  B.  M.  287  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  286. 

Elevation,  191.0070  meters.    626.669  feet. 

T.  B.  M.  307  is  behind  Ninemile  Island,  about  one-half  mile  below  Massey  Station,  on 
the  Chicago,  Milwaukee  andSt.  PaulRailway,  1,970  feet  below  milepost  124-37, 449  feet 
above  bridge  80  K  and  170  feet  below  bridge  82  K,  about  30  feet  west  of  the  center 
of  track,  in  the  base  of  a  black-oak  tree,  being  top  of  large  spike. 

Elevation,  191.8960  meters     629.586  feet. 

T.  B.  M.  308  is  about  If  miles  below  M»issey  Station,  Chicago,  Milwaukee  and  St. 
Paul  Railway,  on  the  south  abutment  of  bridge  78  K,  west  end,  on  the  scctmd  courso 
of  stone  from  top,  on  its  southwest  corner,  marked  "  U.  O  S.,"  being  the  highest 
point  in  square. 

Elevation,  191.1008  meters.    626.977  feet. 

P.  B.  M.  288  is  opposite  the  foot  of  Ninemile  Island,  at  the  wood  yard,  20  feet  be- 
low the  road  leading  from  woody ard  across  the  Chicago,  Milwaukee  and  St.  Paul 
Railway  track  up  the  bluff,  36  feet  east  from  center  of  track  and  2  feet  west  of  the 
ejist  rignt-of-way  fenc«,  being  a  copper  bolt  in  tile  set  3  feet  underground. 

Elevation,  190.0912  meters.    623.664  feet. 

P.  B.  M.  289  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  288. 

Elevation,  191.3102  meters.    627.664  feet. 

T.  B.  M.  311  is  1  mile  below  P.  B.  M.'s  288  and  280,  on  the  south  abutment  of  bridge 
No.  76,  west  end,  on  the  second  course  of  stone  from  top,  marked  **  U.  Q  S.,"  being 
highest  point  in  square. 

Elevation,  192.4623  meters.    631.444  feet. 

T.  B.  M.  312  is  opposite  the  head  of  Island  235,  1,270  feet  above  milepost  128-33, 
410  feet  below  bridge  72  K,  at  Snyder's  woodyard,  12  feet  west  of  cent<*r  of  track,  on 
the  lower  end  of  a  very  large  inclined  rock  at  a  rocky  point,  marked  "  U.  D  S.," 
being  the  highest  point  in  square. 

Elevation,  192.4424  meters.    631.378  feet. 

P.  B.  M.  290  is  285  feet  above  T.  B.  M.  312,  about  3  miles  above  Gordon  Ferry, 
125  feet  below  center  of  bridge  72  K,  opposite  the  head  of  Lsland  235,  43  feet  west  of 
the  center  of  the  Chicago,  Milwaukee  and  St.  Paul  Railway  track,  on  the  right  of 
wav,  at  the  railroad  fence,  being  copper  bolt  in  tile  set  3  feet  underground. 

Elevation,  190.2858  meters.    624.803  feet. 

P.  B.  M.  291  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  290. 

Elevation,  191.5059  meters.    628.306  feet. 

T.  B.  M.  314  is  about  1  mile  above  Gordon  Ferry,  Iowa,  on  the  line  of  the  Chicago,  Mil- 
waukee and  St.  Paul  Railway,  52  feet  below  sign  **  Gordon's  Ferry,  One  Mile,'^c»n  the 
south  abutment,  river  end  of  bridge  68  K,  just  above  ruins  of  the  large  stone  house,  on 
the  fourth  course  of  stone  from  top,  on  the  center  of  the  north  end  of  the  inner  stone, 
marked  "U.  D  S.,"  being  the  highest  point  in  square. 

Elevation,  188.6916  meters.    619.072  feet. 

P.  B.  M.  292  is  abont  1  mile  above  Gordons  Ferry,  345  feet  above  Tote  du  Mort 
Creek,  215  feet  below  bridge  No.  68,  on  which  T.  B.  M.  314  is  located,  and  75  feet 
below  the  old  stone  building,  27  feet  west  from  center  of  the  Chicago,  Milwaukee 
and  St.  Paul  Railway  track,  being  a  copper  bolt  in  tile  set  3  feet  under  ground. 

Elevation,  189.1548  meters.    620.592  feet. 

P.  B.  M.  2i93  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  292, 

Elevation,  190.3750  meters.    624.595  feet. 

T.  B.  M.  315  is  about  one-half  mile  above  Gordons  Ferry,  572  meters  belo^  bridge 
No.  66,  and  1,213  feet  above  the  water  tank,  midway  between  two  projecting  points  of 
bluff  12  feet  west  from  center  of  track,  and  li  feet  above  grade  on  natural  ledge  of 
rock,  marked  *'  U.  D  S.,"  being  the  highest  point  in  square. 

Elevation,  192.6218  metere.     631.967  feet. 

P.  B.  M  291  is  at  Gordons  Ferry,  250  feet  below  bridge  No.  64,  215  feet  bolow 
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depot,  125  feet  above  the  lower  headblock  of  Hiding,  45  feot  below  the  lower  side  of 
stock  yard,  and  34  feet  from  center  of  main  track  on  blutf  side,  being  a  cox^per  bolt 
in  tile  set  3  fe<;t  under  ground. 

Elevation,  193.3034  meters.    634.203  feet. 

P.  B.  M.  295  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  294. 

Elevation,  194.5177  meters.    638.187  feet. 

T.  B.  M.  318  iA  li  miles  below  Gordons  Ferry,  Iowa,  on  the  line  of  the  Chicago, 
Milwaukee  and  St.  Paul  Railway,  396  feet  below  milepost  132-29,  and  18  feet  west 
from  center  of  track,  one-half  foot  above  surface  of  ground,  on  a  flat  rook,  marked 
"  U.  D  S.,"  being  the  highest  point  in  square. 

Elevation,  192.3454  meters.     631.060  feet. 

P.  B.  M.  296  is  li  miles  below  Gordons  Ferry,  about  one-third  mile  below  milepost 
13^29,  on  a  low  ridge  at  the  upper  side  of  coulee,  49  feet  west  from  the  center  of  the 
Chicago,  Milwaukee  and  St.  Paul  Railway  track,  on  the  right  of  way,  at  the  west 
fence,  being  a  copper  bolt  in  tile  set  3  feet  under  ground. 

Elevation,  191.1334  meters.    627.084  feet. 

P.  B.  M.  297  is  top  of  cap  on  iron  pipe  set  over  P.  B.  >f.  296. 

Elevation.  192.3561  meters.    631.095  feet. 

T.  B.  M.  321  is  at  the  point  of  blutf  at  the  head  of  Bellevue  Slough,  at  the  lower 
end  of  ctit,  in  front  of  nouse  owned  by  A.  M.  Brown,  and  15  feet  below  the  path 
running  to  this  house,  125  feet  above  bridge  No.  56,  at  the  upper  side  of  cattle  guard, 
12  feet  west  of  the  center  of  the  track,  on  natural  ledge  of  rock^  marked  ^'U.  a  S./' 
being  the  highest  point  in  square. 

Elevation,  191.2552  meters.    627.483  feet. 

P.  B.  M.  298  is  an  the  opposite  side  of  the  track  from  T.  B.  M.  321,  at  the  head  of 
Bellevue  Slough,  three- fourths  of  a  mile  above  Smiths  Station,  110  feet  above  bridge 
No.  56,  55  feet  below  the  lower  line  of  A.  M.  Brown's  house,  12  feet  below  the  cattle 
guard,  on  the  river  side  of  track,  16  feet  from  center,  on  small  bench  of  ground  be- 
tween cattle  guard  and  gate  leading  down  to  river,  being  a  copper  bolt  in  tile. 

Elevation,  189.5907  meters.    622.022  feet. 

P.  B.  M.  299  is  top  of  cap  on  icon  pipe  set  over  P.  B.  M.  298. 

Elevation,  190.8047  meters.    626.005  feet. 

T.  B.  M.  323  is  behind  Bellevue  Slough,  1^  miles  below  Smiths  Station,  on  the 
Chicago,  Milwaukee  and  St.  Paul  Railway,  148  feet  below  a  stime  culvert  about  in 
center  of  short,  heavy  fill,  at  the  lower  end  of  the  long  curve,  60  feet  east  from  cen- 
ter of  track,  several  feet  outside  of  the  right  of  way.  It  is  also  1,902  feet  above 
bridge  No.  50,  on  a  10-inch  oak  tree,  being  a  spike  in  its  root. 

Elevation,  191.6164  meters.    628.668  feet. 

P.  B.  M.  300  is  behind  Bellevue  Slough,  262  feet  from  low-water  edge,  IJ  miles  be- 
low Smiths,  and  3  miles  above  North  Bellevue,  1,900  feet  above  bridge  50  K,  and  150 
feet  below  the  stone  culvert  on  the  right  of  way  at  the  east  fence,  but  a  few  feet  be- 
low T.  B.  M.  323,  being  a  copper  bolt  in  tile  set  3  feot  under  ground. 

Elevation,  190.8255  meters.    626.074  feet. 

P.  B.  M.  301  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  300. 

Elevation,  192.0371  meters.    630.049  feet. 

P.  B.  M.  302  is  1  mile  above  North  Bellevue,  on  the  line  of  the  Chicago,  Milwaukee 
and  St.  Paul  Railway,  and  1,279  feet  below  milepost  138-23,  in  the  north  abutment, 

*'U.  S." 
east  end  of  bridge  48  K,  on  the  third  course  of  stone  from  top,  marked       q       being 

the  center  of  copper  bolt  leaded  vertically. 

Elevation,  197.0180  meters.    646.390  feet. 

P.  B.  M.  303  is  1  mile  above  North  Bellevue,  40  feot  back  from  high- water  line  on 
river  bank  and  45  feet  north  of  bank  of  creek  which  is  crossed  by  Chicago,  Milwau- 
kee and  St.  Paul  Railway  Bridge  48  K,  where  P.  B.  M.  302  is  located,  about  984  feet 
from  said  railroad,  and  about  410  feet  below  large  stone  arch  culvert  under  wagon 
road^  and  36  feet  south  from  another  wagon  road  winding  around  the  south  x>oiut  of 
blufl,  being  a  rfopper  bolt  in  tile  set  3  feet  underground. 

Elevation,  186.4228  meters.    611.629  feet. 

P.  B.  M.  3!u4  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  303. 

Elevation,  187.6338  meters.    615.602  feet. 

T.B.M.325  is  in  Bellevue,  on  the  west  side  of  Second  8treet,in  oak  grove,at  the  upper 
part  of  the  town,  just  above  lot  of  Wm.  Coppas,  and  7  feet  west  of  the  sidewalk,  be- 
ing a  large  spike  in  the  base  of  a  large  oak  tree. 

Elevation,  196.2102  meters.    643.740  feet. 

P.  B.  M.  306  is  in  the  upper  part  of  Bellevue,  on  the  west  line  of  Front  street,  in  the 
northeast  comer  of  lot  owned  by  Mrs.  Booth,  2  feet  south  from  the  north  side  of  lot 
and  south  side  of  a  street,  being  a  copper  bolt  in  tile  set  3  feet  under  ground. 

Elevation,  194.6941  meters.    6aS.7G0  fecr. 

P.  B.  M.  30(5  is  top  of  cap  on  iron  ]n]n^  set  over  P.  B.  M.  305. 

Elevation,  195.9122  meters.    632.762  feet. 
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P.  B.  M.  307  is  in  Bellovue,  on  the  southeast  comer  of  Court  and  Second  streets,  on 
the  front  of  the  stone  store  owned  by  John  Baiunann,  on  the  lower  end  of  water  table 

-U.S." 
2i  feet  above  the  south  corner,  marked      0     being  top  of  copper  bolt  leaded  verti- 
cally. 

Elevation,  194.8144  meters.    639.161  feet. 

Old  U.  S.  B.  M.  is  in  Bellevue,  at  river  shore,  on  KiUburn  &.  Co.'s  warehouse^  on  pro- 
jecting stone  at  the  east  end  of  the  south  walljust  below  the  iron  bolt  plate,  being 
the  highest  point  in  circle  cut  in  stone. 

Elevation,  188.0286  meters.    616.897  feet. 

T.  B.  M.  326  is  in  the  south  end  of  Bellevue,  on  the  line  of  the  Chicago,  Milwaukee 
and  St.  Paul  Railway,  on  bridge  44  K,  over  Mill  Creek,  between  the  flour  mill  and 
sawmill,  on  the  north  pier  at  its  east  end,  marked  "  U.  a  S.",  being  the  highest  point 
in  square. 

Elevation,  191.4794  meters.    628.219  feet. 

P.  B.  M.  308  is  in  the  lower  end  of  Bellevue,  Iowa,  on  the  river  bank,  in  first 
building  above  the  sawmill,  a  two-story  stone  store,  owned  by  M.G.  Heiler,at  its 
west  front,  second  door  from  north  end,  marked  "  U.  0  S.,"  being  top  of  a  copper  bolt 
leaded  vertically. 

Elevation,  192.2421  meters.    630.721  feet. 

P.  B.  M.  309  is  2  miles  below  Bellevue,  558  feet  above  the  center  of  the  Chicago, 
Milwaukee  and  St.  Paul  Railway  Bridge  42  K,  over  Duck  Creek,  148  feet  above  mile- 
post  142-19,  at  upper  side  of  highway  crossing,  at  the  south  side  of  fence  running  to 
cattle  guard,  and  20  feet  east  from  center  of  track,  being  a  copx)er  bolt  in  tile  set  3 
feet  under  ground. 

Elevation,  190.5064  meters.    625.027  feet. 

P.  B.  M.  310  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  309. 

Elevation,  191.7190  meters.    629.005  feet. 

T.  B.  M.  329  is  one-fourth  mile  below  bridge  42  K,  one-third  mile  below  milepost 
142-19,  on  line  of  the  Chicago,  Milwaukee  and  St.  Paul  Railway,  and  279  feet  above 
sluiceway  under  track,  12  feet  west  from  center  of  track,  on  the  west  side  of  ditch 
on  natural  outcropping  of  ledge  of  rock,  marked  "  U.  G  8.,"  being  the  highest  point 
in  square. 

Elevation,  190.6745  meters.    625.578  feet. 

T.  B.  M.  331  is  3i  miles  below  Bellevue,  on  the  line  of  the  Chicago,  Milwaukee  and  St. 
Paul  Railway  track,  250  feet  above  C.  A.  Harrington's  house,  on  the  southwest  corner 
of  the  stone  culvert,  3  feet  above  the  south  side  and  3  inches  back  from  the  west  end, 
marked  'HI.  O  S.,^'  being  the  highest  point  in  square. 

Elevation,  189.0567  meters.    620.270  feet. 

P.  B.  M.  311  is  3i  miles  below  Bellevue,  on  the  line  of  the  Chicago,  Milwaukee  and 
St.  Paul  Railway,  705  feet  below  the  stone  culvert  on  which  T.  B.  M.  331  is  located, 
177  feet  below  the  lower  side  of  C.  A.  Harrington's  stone  bam,  40  feet  above  the  wooden 
drain  under  the  track,  at  the  lower  end  of  small  cut,  33  feet  east  from  center  of  track, 
and  li  feet  west  from  the  east  right  of  way  fence,  being  a  copper  bolt  in  tile  set  about 
3  feet  under  ground. 

Elevation,  187.6006  meters.    616.493  feet. 

P.  B.  M.  312  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  311. 

Elevation  188.8174  meters.    619.485  feet. 

T.  B.  M.  332  is  on  the  north  bank  of  Island  250,  on  the  south  side  of  slough  behind 
a  small  tow-head,  two-thirds  mile  below  the  head  of  the  island,  on  a  large  leaning 
elm,  blazed,  being  top  of  spike  in  root. 

Elevation,  184.5016  dieters.    605.326  feet. 

T.  B.  M.  333  is  on  the  lower  side  of  slough,  at  the  south  end  of  Island  250,  at  Gold- 
en's  woodyard,98  feet  northwest  of  the  northwest  corner  of  Mr.  Golden's  log  house, 
on  a  20-inch  ash  tree  on  top  of  bank,  the  nearest  to  the  river  of  a  row  of  four  ash 
trees,  being  spike  in  root. 

Elevation,  186.1625  meters.    610.775  feet. 

P.  B.  M.  81J3  is  at  the  third  tree  from  the  river  of  the  same  row  of  trees  where  T.  B. 
M.  333  is  located,  about  5^  miles  below  Bellevue,  on  the  south  side  of  slough  at  the 
•foot  of  Island  250, 88  feet  from  the  northwest  corner  of  Mr.  Golden's  log  house,  be- 
ing top  of  copper  bolt  in  tile  set  about  3  feet  under  ground. 

Elevation,  185.5771  meters.    608.854  feet. 

P.  B.  M.  314  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  313. 

Elevation,  186.7874  meters.    612.825  feet. 

P.  B.  M.  315  is  opposite  Island  253,  one-third  mile  below  the  log  house  at  Goldeu's 
woodyard,  66  feet  back  from  top  of  bank,'  and  2  feet  below  the  fence  on  the  lower  side 
of  clearing  and  upper  side  of  woods,  which  runs  at  about  right  angles  to  the  river 
bank,  8  feet  above  a  10-inch  ash  tree,  blazed,  facing  the  bench,  being  a  coi)per  bolt  in 
tile  set  3  feet  under  ground. 

Elevation,  185.1865  meters.    607.573  ieet. 
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P. B. M. 316  is  top  of  cap  on  iron  pipo  set  over  P.  B.M. 315. 

FJovation,  186.3949  meters.    611.537  feet. 

T.  B.  M.  337  18  on  left  bank,  opposite  the  foot  of  Island  254,  at  Harris  Landing,  at 
foot  of  sand  bluff,  50  feet  above  the  road  leading  up  the  bank  t-o  L.  T.  Greenes  boose, 
in  the  south  root  of  the  large  elm,  being  top  of  spike. 

Elevation,  185.2787  meters.    607.875  feet. 

P.  B.  M.  317  is  at  Harris  Landing,  Illinois,  on  land  owned  by  Jackson  Harris,  ontho 
east  side  of  highway  on  top  of  the  sand  bluff,  184  feet  above  the  house  now  occupied 
by  L.  T.  Green,  in  the  northwest  corner  of  small  field  above  the  dooryard,  very  close 
to  roadside  fence,  being  top  of  copper  bolt  in  tile  set  3  feet  under  ground. 

Elevation,  192.3004  meters.    630.912  feet. 

P.  B.  M.  318  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  317. 

Elevation,  193.5094  meters.    634.879  feet. 

P.  B.M. 319  is  at  Harris  Landing,  111.,  on  Jackson  Harris's  farm,  now  occupied  by 
Jj,  T.  Green,  207  feet  below  his  bouse,  in  the  roadside,  very  close  to  the  east  fence,  3 
feet  below  the  fence  at  south  side  of  door  yard,  at  the  north  end  of  the  lilac  hedge^ 
being  copper  bolt  in  tile  set  about  3  feet  underground. 

Elevation,  192.6446  meters.    632.042  feet. 

P.  B.  M.  320  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  319. 

Elevation,  193.8631  meters.    aS6.040  feet. 

P.  B.  M.  321  is  about  1^  utiles  below  Harris  Landing  and  1^  miles  above  Island  256, 
back  from  the  top  of  sand  bluff,  under  the  east  fence  of  highway,  31  feet  southeast 
from  cattle  pen,  under  wagon  roa-d  leading  from  pasture  throufjh  cattle  chute  to 
river,  northeast  from  two  large  honey  locust  trees  standing  in  said  chute  at  top  of 
bluff,  being  copper  bolt  in  tile  set  3  feet  below  surface. 

Elevation,  195.0210  meters.     639.838  feet. 

P.  B.  M.  322  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  321. 

Elevation  196.2401  meters.    643.838  feet. 

T.  B.  M.  340  is  about  2  miles  below  Harris  Landing,  361  feet  below  the  small  ravine 
in  sand  bluff,  at  the  foot  of  bluff  on  a  lone  blazed  Cottonwood  tree  about  28  inches 
in  diameter,  on  the  northwest  root,  being  top  of  large  spike. 

Elevation,  185.4487  meters.    608.133  feet. 

P.  B.  M.  323  is  opposite  the  foot  of  Island  256,  about  574  feet  back  from  high- water 
line,  over  beyond  top  of  same  bluff,  on  land  of  Mrs.  MoCabe,  widow;  about  one-half 
mile  south  ot  Benjamin  HatiiehVs  house,  and  62  met-ers  south  of  west  of  a  3-foot  oak 
tree,  standing  in  Held,  at  point  of  brush  and  head  of  small  valley  running  east,  by 
the  wire  fence  on  the  south  side  of  field,  being  a  copper  bolt  in  tile  set  al^ut  3  feet 
under  surface  of  ground. 

Elevation,  196.2951  meters.    61'1.019  feet. 

P.  B.  M.  324  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  323. 

Elevation,  197.5134  meters.    648.016  feet. 

T.  B.  M.  342  is  midway  between  islands  256  and  257, 640  feet  from  low  water's  edge, 
about  at  high  water  line  at  foot  of  sand  bluff,  on  a  large  basswood  tree  blazed,  on 
the  river  side  of  tree,  being  a  spike  in  the  root. 

Elevation,  185.6529  meters.    609.103  feet. 

T.  B.  M.  343  is  about  492  feet  above  the  north  bank  of  Apple  River,  Hlinois,  at  the 
point  of  sand  bluff  where  it  turns  up  Apple  River,  on  a  large  willow  tree,  bla«ad^ 
being  a  spike  in  the  root. 

Elevation,  184.3855  meters.    604.945  feet. 

P.  B.  M.  325  is  at  the  foot  of  point  of  sand  bluff  on  the  south  side  of  and  951  feet 
from  left  bank  of  Apple  River,  three-quarters  of  a  mile  above  Arnold  Landing,  at  the 
corner  of  cultivated  land,  just  above  high-w«iter  level,  on  Mr.  Eddy's  lan^,  about  60 
feet  south  of  an  oak  tree,  being  a  copper  bolt  in  tile  set  3  feet  underground. 

Elevation,  184.7633  meters.    606.184  feet. 

P.  B.  M.  326  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  325. 

Elevation,  185.9803  meters.    610.177  feet. 

P.  B.  M.  327  is  at  Arnold  Landing,  Illinois,  on  Mr.  Eddy's  large  brick  house,  at  the 
southeast  corner  of  main  part,  on  the  south  face  of  the  top  foundation  stone,  3  inches 

from  the  east  end  and  2  inches  from  top  of  stone,  marked     0 '    beinff    the     center 

'  P.B.M.  * 

mark  in  a  copper  bolt  leaded  horizontally.  • 

Elevation,  192.4387  meters.    631.366  feet. 

T.  B.  M.  345  is  about  one-hlaf  mile  below  Arnold  Landing,  246  feet  below  the  lower 
end  of  cut,  and  492  feet  above  the  long  stretch  of  fill  on  the  line  of  the  Chicago,  Bur- 
lington and  Northern  Railway,  in  pasture  field,  60  feet  west  of  center  of  track,  on  a 
10-inch  blazed  white-oak  tree,  being  largest  spike  in  its  root. 

Elevation,  187.9997  meters.    616.802  feet. 

P.  B.  M.  328  is  one-half  mile  below  Arnold  landing,  98  feet  above  T.  B.  M.  345, 148  feet 
below  lower  end  of  long  cut  and  1  mile  above  "  Marcus"  Station,  on  the  liue  of  the 
Chicago,  Burlington  and  Northern  Railway,  45  feet  south  from  center  of  track,  on 
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the  north  side  of  the  south  righ-t-of-way  fence^  being  copper  bolt  in  tile  set  8  feet 
underground. 

Elevation,  187.1198  meters.    613.916  feet. 

P.  B.  M.  329  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  828. 

Elevation,  188.3289  meters.    617.888  feet. 

T.  B.  M.  346  is  at  Marcus  Station,  directly  opposite  the  lower  head  block  of  the 
southwest  siding,  230  feet  southwest  firom  center  of  track,  a  blazed  oak  tree  about  8 
inches  in  diameter,  being  top  of  a  large  spike. 

Elevation,  185.2034  meters.    607.628  feet. 

P.  B.  M.  330  is  18  feet  above  and  27  feet  firomT.  B.  M.  846,  one-fifbhmilebelo w  the  depot 
at  Marcus,  200  feet  above  the  head  block  at  the  lower  end  of  the  northeast  siding,  18 
feet  above  the  head  block  of  the  southwest  siding,  35  feet  southwest  ftom  center  of 
track  on  the  southwest  side,  and  close  to  wire  fence,  on  the  highest  ridge  of  ground,  27 
feet  north  of  blazed  white-oak  tree,  being  a  copper  bolt  in  tile  set  3  feet  underground. 

Elevation,  184.1272  meters.    604.097  feet. 

P.  B.  M.  331  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  880. 

Elevation,  185.8485  meters.    608.104  feet. 

T.  B.  M.  349  is  about  2^  miles  above  Savanna  and  If  miles  below  Marcus^  on  the  line 
of  the  Chicago,  Burlington  and  Northern  Railway,  opposite  the  center  or  bridge  No. 
40,  on  the  river  side,  56  feet  from  center  of  track,  on  the  north  bank  of  a  small  stream 
at  the  point  where  the  railroad  returns  to  the  bluff,  on  a  root  of  pignut  hickory 
about  10  inches  in  diameter,  being  top  of  a  large  spike. 

Elevation,  186.6324  meters.    612.317  feet. 

P.  B.  M.  382  is  about  30  feet  above  T.  B.  M.  349,  about  2i  miles  above  Savanna  and 
If  miles  'below  Marcus,  on  the  line  of  the  Chicago,  Burlineton  and  Northeen  Rail- 
way, opposite  the  upper  end  of  bridge  No.  40,  on  river  side  of  track,  48  feet  from  cen- 
ter, m  the  angle  formed  by  the  right-of-way  fence  and  the  wing  fence  to  said  bridge, 
being  a  copper  bolt  in  tile  set  3  feet  below  the  ground. 

Elevation,  185.8251  meters.    609.668  feet. 

P.  B.  M.  ZSS  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  332,  about  1  foot  above  the 
ground. 

Elevation,  187.0475  meters.    613.678  feet. 

T.  B.  M.  350  is  about  2f  miles  above  Savanna,  at  the  second  crossing  above  town,  on 
the  line  of  the  Chicago,  Burlington  and  Northern  Railway,  70  feet  east  firom  center 
and  5  feet  below  the  planking  of  crossing  at  the  lower  point  of  woods  and  the  upper 
side  of  field,  one-fourth  mile  above  Mr.  McFarland's  house,  on  the  root  of  a  large 
black-walnut  tree,  being  top  of  large  spike. 

Elevation,  187.9912  meters.    616.775  feet. 

P.  B.  M.  334  is  li  miles  above  Savanna,  111.,  448  meters  below  the  center  of  bridge 
No.  35,  about  90  feet  below  small  white  house  818  feet  above  milepost  284-147,  and 
150  feet  below  the  point  of  tangent  at  lower  end  of  long  curve,  opposite  the  north 
end  of  prominent  portion  of  bare  rock  bluff,  on  the  east  side  of  the  right  of  way,  3 
feet  west  of  high  board  fence,  being  a  copper  bolt  in  tile  set  3  feet  below  ih&  surface 
of  ground. 

Elevation,  186.5016  meters.    611.887  feet. 

P.  B.  M.  335  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  334,  standing  about  1  foot 
above  ground. 

Elevation,  187.7184.    615.880  feet. 

T.  B.  M.  353  is  in  Savanna,  111.,  at  the  southeast  comer  of  the  Chicago,  Milwaukee 
and  St.  Paul  Railway  elevator,  on  the  third  pile  south  of  the  engine  room  support- 
ing the  embankment  of  siding  to  elevator,  being  top  of  spike  in  top  of  pile. 

Elevation,  185.1492  meters.    607.450  feet. 
^     P.  B.  M.  62  is  same  as  P.  B.  M.  62  in  report  of  the  Commission  for  1884,  page  137. 

Elevation,  186.5818  meters.    612.150  feet. 

Old  U.  S.  B.  M.  18  is  ring  bolt  in  Savanna,  HI.,  on  the  south  side  of  the  Chicago. 
Milwaukee,  and  St.  Paul  Railway  elevator,  about  12  feet  from  the  west  comer  and 
1^  feet  above  the  ground,  being  top  of  ring  bolt  leaded  horizontally. 

Elevation,'182.8986  meters.    600.066  feet. 

P.  B.  M.  63  is  in  Savanna,  111.,  same  as  P.  B.  M.  63  in  report  of  the  Commission  for 
1884,  page  137. 

Elevation,  188.8525  meters.    619.600  feet. 

P.  B.  M.  336  is  in  Savanna,  111.,  on  the  southeast  comer  of  Main  and  Murray  streets, 
on  the  Radke  House,  owned  by  A.  McRadke,  at  the  first  doorstep  fiom  the  north 

"U.S." 
end  of  the  building,  on  its  north  end,  marked      o    ,  being  top  of  copper  bolt 

P.  JB.  M. 

leaded  vertically. 

Elevation,  188.6128  meters.    618.814  feet. 

T.  B.  M.  354  is  in  the  lower  end  of  Savanna,  111.,  seven -eighths  mile  below  the  Chi- 
cago, Burlington  and  Northern  depot  35  feet  north  of  Jones  &  Jordan's  boat  house, 
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and  50  feet  west  of  the  center  'of  the  Chicago,  Burlington  and  Northern  Railway 
line  to  Fulton,  on  a  10-inch  elm  tree,  being  a  spike  in  its  root. 

Elevation,  186.0472  meters,    607.116  feet. 

P.  B.  M.  337  is  in  Savanna,  HI.,  about  65  feet  below  T.  B.  M.  354.  on  the  line  of  the 
Chicago,  Burlington  and  Northern  Railway  to  Fulton,  600  feet  below  the  crossing 
with  uie  Chicago,  Milwaukee  and  St.  Paul  Railway  to  Sabula,  on  land  of  A.  Her- 
shey,  12  feet  back  from  top  of  bank  of  slouffh  and  15  feet  below  Jones  4&  Jordan's 
boat  house,  being  a  copper  bolt  in  tile  set  3  feet  uncLer  ground. 

Elevation^  184.6559  meters.    605.832  feet. 

P.  B.  M.  SSS  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  387,  standing  about  a  foot 
above  the  surface  of  the  ground. 

Elevation,  185.8727  meters.    609.824  feet. 

P.  B.  M.  64  is  2i  miles  east  of  the  Chicago,  Milwaukee  and  St.  Paul  Railway  Junc- 
tion House.  Same  as  P.  B.  M.  64,  given  in  the  report  of  the  Mississippi  River  Com- 
mission for  1884.  page  137. 

Elevation,  187.0818  meters.    613.791  feet. 
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beport  of  assistant  ekoinebr  ja8.  a.  paiqe  on  precise  levels  from  duluth, 
minnesota,  to  st.  paul,  minnesota,  with  tabulated  results  and  descrjptioks 
of  benchmarks. 

Office  Mississippi  River  Commission. 

SL  Louis,  February  29,  189g. 

Sir  :  I  have  the  honor  to  report  as  follows  on  the  precise  leveling  operations  in 
my  charge  between  Dnlnth  and  St.  Paul,  Minn. 

In  compliance  with  your  instructions,  I  loft  St.  Louis  April  26, 1891,  accompanied 
by  Recorder  L.  D.  Cabanne  and  Rodmen  S.  W.  Shinkle  and  C.  S.  Farrar,  arriving  in 
Duluth  the  evening  of  the  27th.  Two  umbrella  men  and  a  teamster  witn  team  were 
employed  at  Duluth. 

The  organization  of  the  party  was :  1  observer,  1  recorder,  2  rodmen,  2  umbrella 
men,  ana  a  teamster  with  team,  and  a  light  wagon  to  carry  the  party  to  and  from 
work. 

Your  instructions  were  to  carry  a  line  of  precise  levels  from  the  U.  S.  Bngineers' 
water  gau^e  at  Duluth  by  the  most  practieaole  route  to  St.  Paul,  Minn.,  and  there 
connect  with  benchmarks  established  by  Assistant  O.  W.  Ferguson  in  starting  his 
line  down  the  Mississippi  River. 

The  regular  work  of  the  season  commenced  April  30,  and  was  completed  to  St. 
Paul  September  25,  and  the  levels  there  connected  with  Mr.  Ferenson's  permanent 
bench  marks  Nos.  68, 69,  and  71.  The  party  was  disbanded  on  September  26,  and 
on  the  28th  I  reported  to  you  at  St.  Louis  for  further  duty  in  reducing  the  season's 
notes. 

A  description  of  various  bench  marks  in  Duluth  was  obtained  of  Capt.  Fiske, 
Corps  of  Engineers,  U.S.A.,  and  they  were  connected  with.  These  bench  marks 
were  used  in  establishing  the  Duluth  water  gauge  and  in  maintaining  it. 

The  instruments  used  were  Kern  level  No.  2,  with  level  vial  No.  9,  and  Kern  lev- 
eling rods  Nos.  14  and  17.  These  instrument's  were  used  on  the  Mississippi  River 
work,  and  are  substantially  the  same  as  described  in  the  Report  of  the  Chief  of  En- 
gineers for  1877.  page  1190,  and  in  subsequent  reports. 

The  route  of  the  levels  was  from  the  U.  S.  Engineers'  water  ffauge  atDuluth,Minn., 
to  the  St.  Paul  and  Duluth  Railway  tracks;  thence  along  the  railway  to  Carlton, 
thence  southward  about  5  miles  on  the  wagon  road  to  the  point  where  it  Joins  the 
old  militarvroad  between  St.  Paul  and  Superior:  thence  along  the  military  road  to 
Bamum,  where  the  route  again  strikes  the  St.  Paul  and  Duluth  Railway ;  thence 
along  the  railway  track  to  St.  Paul. 

Permanent  bench  marks  were  established  from  4  to  6  miles  apart,  and  elevations 
were  taken  at  grade  at  railroad  crossings  and  in  front  of  various  depots  on  the  line. 
These  bench  marks  consist  of  a  slab  of  vitrified  clay  18  inches  square  and  4  inches 
thick,  into  which  is  leaded  vertically  in  the  center  of  the  upper  face  a  copper  bolt 
three-eighths  of  an  inch  thick  and  buried  about  3.5  feet  in  toe  ground.  Over  this 
slab  ana  surmounting  the  copper  bolt  is  set  a  4-inch  wrought-iron  pipe  about  4  feet 
long,  the  lower  end  of  which  hts  into  a  proper  groove  made  in  the  slab.  The  topof 
the  pipe  is  provided  with  a  cap,  which  is  fastened  in  place  with  brass  bolter.  The 
upper  end  of  this  pipe  projects  about  6  inches  above  the  surface  of  the  ground.  (See 
illustrations  of  this  bench  mark,  facing  page  3485  of  Report  of  Mississippi  River  Com- 
mission for  1891.)    The  top  of  the  copper  bolt  in  the  slab  beneath  the  ground  is  re- 


Digitized  by  VjOOQIC 


APPENDIX  W  W — REPORT  OF  MISSISSIPPI  RIVER  COMMISSION.     3075 

yarded  as  the  permanent  bench  mark;  bnt  the  elevation  of  the  top  of  the  cap  on  the  ' 
iron  pipe  ia  also  determined.  The  party  was  subsisted  at  hotels,  boarding  houses, 
and  such  places  as  were  available.  The  country  passed  through  Is  bnt  sparsely  set- 
tle^, there  bein^  no  habitations  north  of  Pine  City  outside  the  villivge  along  the  line. 
This  is  an  unsuitable  method  of  subsisting  a  precise  leveling  party.  On  account  of 
the  irre^ar  working  hours,  it  Is  not  possible  to  obtain  suitable  meals  for  the  party, 
such  as  m  camp,  where  one  has  entire  control  of  his  time.  The  hours  of  labor  and 
rest  are  different  to  that  of  other  occupations,  and  in  order  to  arrange  these  details 
to  suit  the  weather  conditions  a  cam^  and  cook  are  necessary.  In  the  166  miles  of 
main  line  there  were  62  miles  over  which  there  was  no  public  road,  and  for  this  dis- 
tance the  team  could  not  be  used  for  transporting  the  party  to  and  from  work.  Con- 
siderable use  was  made  of  the  railway  trains  for  about  30  miles  in  the  vicinity  of 
Hinckley,  as  the  time-table  suited  the  time  of  going  to  and  from  work. 

The  weather  during  the  season  was  favorable  for  the  work.  There  were  but  two 
days  during  which  no  work  was  done  on  account  of  rain,  and  eight  days  when  work 
was  interrupted  by  showers,  but  there  were  many  days  when  the  wind  blew  too  hard 
for  observing. 

The  methods  used  in  observing  during  the  first  part  of  the  season  were  about  the 
same  as  those  in  use  heretofore  on  this  class  of  work.  While  reading  the  rod  the 
vial  bubble  was  kept  at  zero.  No  correction  enters  the  reduction,  therefore,  for  in- 
clination of  line  of  sight. 

When  at  Pine  City  your  instructions  were  received,  to  the  effect  that  the  order  of 
the  sights  at  instrument  stations  be  alternated  so  that  the  systematic  error  which 
frequently  appears  in  precise  levels  would  be  avoided.  The  method  was,  at  Station 
A,  for  example,  to  read  the  backsight  first  and  then  the  foresight ;  at  Station  B,  to 
read  the  foresight  first  and  then  the  backsight ;  at  Station  C,  read  the  backsight 
first  and  then  the  foresight,  and  so  on.  This  method  was  followed  from  T.  B.  M.  12 L 
to  the  end  of  the  work  at  St.  Paul. 

At  T.  B.  M.  121  another  change  was  intrduced  in  the  methods.  The  footplates 
were  discarded  and  the  top  of  the  railroad  rail  was  used  as  turning  points.  A  mark 
was  made  on  top  of  the  rail,  the  rod  placed  thereon,  and  the  detail  of  the  rodsman's 
operations  between  a  fore  and  back  sight  to  the  same  rod  station  were  precisely  tlie 
same  as  when  footplates  were  used.  On  curves  the  inner  rail  was  used  and  turning 
points  always  selected  at  least  6  feet  from  a  joint.  The  St.  Paul  and  Dulut^  Rail- 
way main  line  is  ballasted  with  coarse  sand  and  gravel,  well  tied  and  spiked,  and 
laid  with  60  and  63  pound  steel. 

Reduction  of  the  notes, -^ AH  the  compatntions  have  been  duplicated  and  the  results 
compared  with  the  field* reduction.  The  sum  of  the  ''means  of  thread  readings," 
which  is  the  most  important  part  of  the  computations,  have  been  compared  with  the 
duplicate  summation  of  the  **  thread  reading." 

This  mean  of  thread  readings  or  '*  mean- wire  "  column  in  the  notebooks  can  be  very 
well  dispensed  with.  It  is  a  useless  and  roundabout  method  of  checking  the  reduc- 
tions. The  thread  readings  of  the  fore  and  back  sights  between  the  benches  should 
be  summed  and  one-third  of  their  difference  (in  a  three- wire  instrument)  will  give  the 
difference  in  elevation.  This  method  avoids  the  remainders  which  frequentfy  oconr 
in  deriving  the  mean  wire,  and  which  must  be  taken  care  of.  The  column  of  "thread 
readings''  can  be  summea  as  often  as  necessary  to  avoid  the  possibility  of  an  error, 
and  the  result^^ig  labor  is  less  than  by  the  old  method. 

In  all  computations  the  shortest  way,  if  it  does  not  involve  approximations  or 
remainders,  is  the  best  way. 

In  platting  the  relative  positions  of  the  south  and  the  north  lines,  where  there 
were  two  or  more  lines  in  one  direction,  the  mean  of  the  lines  in  that  direction  has 
been  platted. 

In. the  tabulation  of  results  column  2  gives  the  distances  of  the  successive  bench 
marks  from  the  Duluth  gauge. 

Column  5  gives  the  residuals,  found  by  subtracting  eaeh  result  from  the  mean. 

Column  6  gives  the  probable  error  of  the  mean  result  in  column  4. 

Column  7  elves  the  probable  error  of  the  elevation  of  the  permanent  bench  marks 
referred  to  the  starting  point. 

The  remaining  columns  are  explained  by  their  headings. 

InstruTnental  constants. — The  value  of  one  division  of  the  level  vial  and  the  in- 
equality of  the  telescope  collars  were  determined  twice  during  the  season.  The 
lengths  of  rods  were  compared  with  the  metric  scide  in  the  Mississippi  River  Com- 
mission's ofiSce  at  St.  Louis  at  the  close  of  the  season.  This  scale  is  tne  "  U.  S.  Lake 
Survey,  No.  1." 

The  error  in  the  length  of  the  rods  thus  found,  if  applied  to  the  wfiole  difference  in 
elevation  between  Dnluth  and  St.  Paul,  would  amount  to  0.3  millimeter.  As  the 
corrections  due  to  rod  length  from  bench  to  bench  is  much  less  than  that  due  to  fluctu- 
ations of  length  on  account  of  temperature  changes  while  at  work,  no  rod  correction 
ba«  been  applied.    This  temperature  range  was  about  from  30^  to  95^  F. 
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The  following  are  the  instrumental  constants : 


InAtraments. 


Date. 


Kem  level  No.  2,  telescope  collar,  object  end  larger ;  May  20, 1891 

!  Oct  6.  1891 

Adopted  value 

Level  vial,  No.  9,  value  of  one  division  of  the  babble 


Adopted  value . 


Leveling  rods,  No.  14 

Value  of  one  meter,  No.  17  . 


Mean  value . . , . 
Adopted  value . 


Leveling  rods : 

Value  of  A  =  distance  from  end  of  spur  to  zero  of  ^rraduation :  * 

No.u ;. 

No.  17 


Apr.  SO,  1891 
Au^22, 1891 


Sept.30,1891 
Sept.30,1891 


Oct.    3,1891 
Oct.    8,1891 


Value. 


Inchu. 
+1.W 
-1.75 


-0.30 


3.01 
2.97 


2.99 


Mm. 
999.948 
1, 000. 028 


999.988 
1,000.000 


44.2 
44.2 


*  The  values  of  A  do  not  enter  the  computations.  All  bench  marks  were  such  that  the  rods  were 
placed  directly  upon  them. 

RESULTS. 

Miles. 
The  distanoe  from  the  Duluth  gauge  to  permanent  bench  mark  No.  69,  at  St. 

Paul,  is  251.23  kilometers 156.2 

Length  of  side  line  (3.60  kilometers) 2. 2 

Total  (254.83  kilometers) 158.4 

The  field  season  occupied  129  days,  exclmling  Sundays,  and  the  progress  for  com- 
pleted work  was  1.23  miles  per  day  for  the  season. 

From  Hinckley  southward  a  record  was  kept  of  the  times  hetween  starting  at  one 
bench  and  closing  on  the  next  bench  ahead. 

Two  hundred  and  eighty-seven  and  scTen-tenths  kilometers  were  run  in  232.9 
hours.    This  is  an  actual  speed  while  at  work  of  1,231  meters  per  hour.  . 

The  probable  error  in  the  elevation  of  permanent  bench  mark  No.  "A,"  at  St.  Paul, 
is  15.7  millimeters.  This  gives  a  probable  error  in  the  work  of  0.99  millimeters  per 
kilometer.  An  inspection  of  the  plat  of  the  relative  positions  of  the  two  lines  shows 
that  from  the  Duluth  gauge  to  T.  B.  M.  51,  at  Blaokhoof  River,  there  is  a  total  diver- 
gence of  93.1  millimeters.  For  this  portion  of  the  line  (53.2  kilometers  long)  the 
average  departure  of  the  lines  is  1.8  millimeters  per  kilometer,  the  elevations  by 
the  south  line  being  lower  than  by  the  north  line.  The  ground  leveled  over  was  a 
newly  construct-ed  railroad  bed  ^nd  a  light  sandy  wagon  road.  FromT.  B.  M.  51  to 
BarnumHhe  wagon  road  was  mostly  hard  clay  and  gravel,  and  from  Barnum  to  St. 
Paul  the  surface  was  a  hard,  well-settled  railroad  bed  of  coarse  sand  and  gravel. 
From  Duluth  to  T,  B.  M.  51  it  was  necessary  to  level  44  per  cent  of  the  distance  more 
than  twice.  Now,  if  we  rejoct  all  lines  except  the  first  two  (soutii  and  north)  wo 
will  get  a  result  for  T,  B.  M.  51  which  differs  but  9  millimeters  from  the  adopted -re- 
sult by  taking  all  the  lines  run.  This  is  pretty  good  evidence  of  itself  that  a  sys- 
tematic error  appears  in  the  work  up  to  this  point.  If  this  error  had  been  eliminated 
by  some  change  in  the  methods  or  by  choosing  another  route,  the  probable  error  of 
0.99  millimeter  per  kilometer  would  have  been  somewhat  reduced.  However,  there- 
suit  thus  obtained  for  T.  B.  M.  51  would  probably  not  have  been  any  nearer  the  truth 
than  the  one  wo  now  have. 

From  T.  B.  M.  51  southward  for  100  miles  the  general  tendendy  of  the  lines  is 
toward  each  other,  the  total  discrepancy  at  T.  B.  M.  171  being  13.4  millimeters. 
From  this  point  the  lines  again  diverge,  ending  at  St.  Paul  on  P.  B.  M.  69  with  a  dif- 
ference of  42.4  millimeters. 

As  to  the  method  of  alternating  the  order  of  the  fore  and  back  sights  at  succes- 
sive instrument  stations,  it  is  not  possible  to  discuss  the  effect  of  it  on  this  piece 
of  work,  as  it  is  combine*!  \vith  that  due  to  a  change  in  turning  points  from  footplate 
to  rail.  They  may  be  counterbalancing  in  effect,  or  they  may  be  accumulative.  From 
this  season's  results  we  can  not  determine  their  relative  size  or  their  signs.  Alter- 
nating the  order  of  the  sights  will  tend  to  lessen  the  aggregate  amount  of  settling 
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of  the  leveling  ingtrument  at  the  various  stations.  In  any  chiss  of  levels  where  but 
a  single  line  is  nm  it  would  be  well  to  follow  this  method,  as  the  single  result  will 
then  be  (partiy)  cleared  of  the  error  due  to  the  leveling  instrument  settling.  There 
are  cases  also  when  two  lines  are  run,  and  in  opposite  directions,  where  it  would  be 
well  to  adopt  this  method,  such,  for  exflmi>le,  as  where  the  routes  of  the  direct  and 
reverse  lines  between  two  bench  marks  are  not  the  same ;  also,  when  from  rains  or 
other  causes  the  surface  conditions  are  dissimilar  for  the  two  lines. 

In  the  practice  of  precise  levels  the  two  cases  above  mentioned  are  of  rare  occur- 
rence; in  fact,  they  should  be  avoided  alto'gether. 

Let  X  be  the  aggregate  sinking  (or  rising)  of  the  leveling  instruments  between 
any  two  consecutive  bench  marks.  Then  when,  for  any  reason,  we  think  that  x  will 
change  in  size  or  sign  between  the  direct  and  reverse  leveling,  it  would  be  well  to 
alternate  the  order  of  the  sights  at  the  successive  stations.  However,  in  precise  lev- 
eling the  routes  and  other  conditions  should  be  such  that  x  will  not  cnange  between 
bench  marks.  The  method  will  tend  to  reduce  the  range  in  the  results,  and  hence 
the  probable  error,  and  in  precise  levelling  this  is  about  all  that  can  be  said  for  it. 

As  to  using  the  top  of  the  rail  for  rod  support  that,  of  course,  must  depend  on  the 
physical  condition  of  the  track  and  frequency  of  trains.  When  the  change  was  first 
made  in  turning  points  at  Pine  City,  stakes  were  driven  at  the  side  of  the  roadbed 
to  avoid  trains  when  they  approached. 

From  some  experiments  made  by  taking  the  elevation  of  the  rail  before  and  after 
trains  passed,  the;ire  were  some  differences  found.  These  diflerences  were  irregular 
in  sign  and  nearly  all  within  the  limits  of  error  in  observing.  After  this  no  atten- 
tion was  paid  to  trains  in  this  respect. 

There  may  be  individual  movements  of  the  rail,  but  on  a  stone  or  gravel  ballasted 
track,  well  tied  and  spiked  and  laid  with  steel,  such  as  was  found  between  Pine  City 
and  St.  Paul,  I  thiflk  the  aggregate  rod  movement  on  the  rail  is  less  than  for  foot 
plates,  stakes,  or  any  kind  of  rod  support  that  is  pi^acticable.  With  the  completion 
of  this  line  there  will  be  two  connections  of  the  Mississippi  River  system  of  precise 
levels  with  the  elevations  of  lakes  Michigan  and  Superior,  the  first  connection  beiuj^ 
that  mode  between  Savanna,  111. ,  and  Chicago  in  1882.  (Se^  Report  of  the  Mississippi 
River  Commission  for  1883,  p.  53,  and  Report  for  1884,  p.  116.)  When  the  mean  ele- 
vation ol  Lake  Superior  at  the  Dulnth  gauge  is  derived  from  the  readings  there,  ex- 
tending over  a  i>eriod  of  years,  the  two  results  can  then  be  compared. 

Respectfully  submitted. 

Jambs  A.  Paiob, 
U,  S,  Assistant  Engineer, 

Capt.  Carl  F.  Palfrey, 

Secretary  Mississippi  River  Commission. 


Be9ult8  of  precise  leveling,   Dulath,  Minn.f  to  St.  Paul,  Minn.,  May  1  to  September  £5, 

-       1891. 

By  AafilHtant  Engineer  Jambs  A.  Faigb. 


[Bench  marks  marked  thib  *  are  not  m  the  main  line  of  levels.    In  these  reductions  the  value  of  1 

meter  is  3.28086928  feet.] 

Bench  marks. 

Bis- 
tance. 

Direc- 
tion. 

Difference 
of  eleva- 
tion. 

V. 

r. 

R. 

Elevation  above 
Cairo  datum. 

Zero  of  Dulnth  water  irause  . . . 

Km. 

MeUrt. 

Mm. 

JfTO. 

Mm. 

MeUrt. 
189. 4599 

190.3743 

19L 1387 

197.2313 

191. 8050 

Feet. 
621  593 

Three-foot  mark   on   Duluth 
cause 

-f-  0. 9144 

624.593 

.31 
1.22 
L43 

S 

N 

Mean. 

S 

N 

Mean. 

S 

N 

Mean. 

4-0.2 

-  0.3 

+  1.7 

-  L8 

-  0.2 
-i-  0.2 

0.2 
1.2 
0.1 

L2 
L2 

T.B.M.1 

H-  0. 7642 
-f  0.7647 

627. 101 

-t-  0. 7644 

B.  M.  lof  U.  S.  Engineers  at 
Dulath          . 

+  6.0909 
-f  6.0944 

647  090 

-t-  6. 0926 

"B.M.19"of  U.  S.  Enghieers 
at  Duluth 

-5.9261 
~  5. 9265 

627.647 

-  5.9263 
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JResiilU  of  precise  leveling,  Duluth,  Minn,,  to  St,  Paul,  Minn,,  May  1  to  September  S5^ 

i597— Continaed. 

[Bench  marks  marked  thus  *  are  not  in  the  main  line  of  levela.    In  these  redactions  the  valae  of  1 

meter  is  3.28086028  feet.] 


Bench  marks. 

Dis- 
tance. 

Direc- 
tion. 

Difference 
jDf  eleva- 
tion. 

V. 

r. 

K. 

Elevation  above 
Cairo  datam. 

T.B.M.3 

Km, 
2.21 

2.31 
2.79 

3.80 
6.87 
7.64 
8.49 

8.67 
10.21 

10.36 

10.36 
11.25 
13.21 
14.91 

S 

N 

N 

S 

Mean. 

S..I-. 

s 

N 

S 

Mean. 

S 

N 

Mean. 

S 

N 

Mean  . 

S 

K 

Mean. 

S 

N 

Mean. 

S 

N 

Mean. 

S 

N 

N 

Mean. 

S 

N 

Mean. 

S 

N 

Mean. 

S 

N 

Mean. 

S 

N 

Mean. 

S 

N 

8 

Mean. 

Metm'9. 
+  0.6695 
+  0. 6743 
+  0.6760 
+  0. 5726 

Mm, 
+  8.6 

-  1.2 

-  2.9 
+  0.6 

Mm. 
0.9 

Mm. 

Meters. 
191.8781 

191. 8815 
190.9389 

191.1087 
197.4294 
198. 1074 
196.2596 

197.7750 
201.6092 

199. 6706 

200.8829 
200.4726 
206.8843 
222.1524 

Feet. 
029.527 

+  0. 5731 

*•  B.  M.  23  "  of  U.  S.  Engineers 
Rt  Ihihitb* 

+  0.0034 

G29. 538 

+  2.4 

-  2.3 

-  0.2 

+  0.4 

-  0.6 

-  2.1 
+  2.1 

-  0.1 
+  0.1 

+  1.8 

-  1.8 

+  0.7 

-  0.7 

+  2.7 

-  3.2 
+  0.4 

-  0.2 
+  0.8 

+  0.2 
-0.1 

-  1.1 
+  1.2 

+  0.4 

-  0.4 

+  8.9 

-  2.3 
-1.7 

0.9 

0.8 
1.4 
0.1 
1.2 

0.5 
1.1 

0.2 

0.1 
0.8 
0.3 
1.3 

m 

2.6 

2.8 
2.8 

T.B.M.4 

-  0.9416 

-  0.9369 

-  0. 9390 

026.446 

-  0.9392 

T.B.M.C 

+  0.1694 
+  0. 1703 

627.003 

+  0.1098 

T.B.M.7 

+  6.3228 
+  6.3180 

647.740 

+  6.3207 

. 

T.B.M.10 

+  0. 6781 
+  p.  6779 

649.964 

+  0. 6780 

T.B.M.11 

-  1. 8497 

-  1.8461 

643.902 

-  1.8479 

B.  M.  in   "Iron   Bay    lion 
Works"  bnildinir^ 

+  1.6148 
+  1.5162 

648.874 

+  1. 5155 

T.B.M.12 

+  5.  2470 
+  5.2529 
+  5.2493 

661.125 

+  5.2497 

U.S.P.B.M.1* 

-  1.8384 

-  1.8389 

655.093 

-  1.8386 

U.  S.  P.  B.  M.  1  A.  from  T.  B.  M. 
12 

—  0.6265 

—  0. 6262 

659.071 

—  0. 6263 

T. B. M.  14  from  T.  B.M.  12 

—  1. 0355 

—  1.0378 

657.724 

—  1.0366 

T  B.M  17 

+  6.4113 
+  6.4121 

678.760 

+  6.4117 

T.B.M.17  A 

+15. 2642 
+15. 2704 
+15. 2698 

728.863 

+15.2681 
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Eesult8  of  precise  leveling,  Duluih,  Minn,,  to  St,  Paul,  Minn.,  May  1  to  September  25, 

i^Wg-Continued. 

[Bench  marks  marked  thus  *  are  not  in  the  main  line  of  levels.    In  these  reductions  the  value  of  1 

meter  is  8.28086928  feet.] 


Bench  marks. 

Dis- 
tance. 

Direc- 
tion. 

Difference 
of  eleva- 
tion. 

V. 

r. 

B. 

Elevation  above 
Cairo  datum. 

U.S. P. B.M. 2 from  17  A* 

Km. 
14.92 

14.93 

• 
15.28 

16.85 
18.15 

19.41 

20.73 

22.73 

22^74 
22.74 

24.69 
26.34 

S 

N 

Mean. 

S 

N 

N 

S 

Mean. 

8 

8 

N 

Mean. 

8 

N 

S 

N 

Mean. 

8 

K 

N 

8 

Mean. 

S 

N 

If 

8 

Mean. 

S 

N 

K 

S 

Mean. 

8 

K 

Mean. 

S 

N 

N 

N 

Mea^. 

S 

N 

Mean. 

S 

N 

S 

N 

Mean. 

MeUrt. 

—  1.7813 

—  1.7803 

Mm. 
+  0.6 

—  0.6 

—  0.9 

—  0.1 
+  0.4 
+  0.5 

Mm. 
0.3 

0.2 

Mm. 
3.2 

8.2 

MtUrs. 
220.3716 

221.6849 

227.5648 
242.9999 

255. 1735 
264.9099 
277.2096 
297.3287 

297.4737 
296.6914 

815.5701 
333.6509 

Feet. 
723.010 

-  1.7808 

U.  S.  P.  B.  M.  2  A.  from  17  A. .. . 

—  0.5666 
-0.5674 

—  0. 5679 

—  0.5680 

726. 991 

—  0.5675 

Base  of  rail  at  SmithviUe  de- 
pot from  P.  B.  M.  2  A  * 

+  5.9799 

746  610 

0.0 
0.0 

+  7.9 

—  5.6 
+  6.6 
-0.1 

-8.0 
+  5.1 
+  1.7 
+  1.2 

—  1.6 
+  4.4 
-7.5 
+  4.8 

+  6.4 

—  6.2 

—  8.5 
+  8.4 

—  0.8 
+  0.3 

0.0 
+  0.4 
-0.7 
+  0.4 

+  1.5 

—  1.6 

+  8.4 
-6.5 
—10.5 
+  8.7 

0.0 
2.9 

1.9 

1.9 

2.9 

0.2 
0.2 

1.0 
8.8 

5.9 
6.9 

T.RM.18fromP.B.M.2  A... 

+21. 4150 
+21.4150 

797.251 

+21.4150 

T  B  M  19        

+12.1657 
+12. 1792 
+12. 1670 
+12. 1827 

837.191 

* 

+12.1736 

T.B.M.20 

+  9.7444 
+  9.7313 
+  9.7347 
+  9.7352 

869.135 

+  9. 7364 

T.B.M.21 

+12. 3613 
+12. 3553 
+12.3672 
+12.8549 

909.685 

T.B.M.22 

+12.3597 

+20.0527 
+20. 0653 
+20. 0676 
-f  20. 0507 

976.497 

U.  S.P.B.M.3.fromT.B.M. 
22* 

+20.0591 

+    0.1463 
+    0.1447 

975. 972 

+    0.1460 

XT.  8.  P.  B.  M.  3  A.,  from  T.  B. 
M.22* 

+    1.3627 
+    1.3623 
+    1.3634 
+    1.3623 

979.967 

+    1.3627 

T.  B.  M.  28  ftom  T.B.M.22 

+  18.2399 
+  18.2430 

1,036.344 

+  18.24U 

T.B.H.24 

+  18.0724 
+  18.0873 
+  18.0913 
+  18.0721 

1,094.666 

+  18.0808 
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Results  of  precise  leveling,  Duluth,  Minn.,  to  St,  Paul,  Minn.,  May  1  to  September  25, 

i55i— Continued. 

[Bench  marks  marked  thus  *  are  not  in  the  main  line  of  levels.    In  these  redactions  Uie  value  of  1 

meter  is  3.28086928  feet.] 


Bench  marks. 

Dis- 
tance. 

Direc- 
tion. 

Difference 

of  I'leva- 

tiou. 

V. 

r. 

B. 

Elevation  above 
Cairo-datum. 

T  B.M  25    

Km. 
27.01 

28.70 

30.27 
31.46 

31.50 

31.60 
33.58 
85.26 

85.83 
86.45 
87.68 
39.17 
40.18 

S 

N 

S 

kean. 

S 

N 

S 

N 

Moan. 

S 

N 

Mean. 

S 

N 

S 

Mean. 

S 

N 

Mean. 

S 

N 

Mean. 

S 

N 

Mean. 

S 

K 

Mean. 

S 

N 

Mean. 

S 

N 

Mean. 

S 

N 

Mean. 

S 

N 

Mean. 

S 

N 

Mean. 

Meters. 

-h    4.3701 
+    4.3758 
+    4.3760 

Mm. 
+  3.9 

—  1.8 
-2.0 

13.5 

—  3.9 

+  2.1 
+  1.9 

0.0 
0.0 

+  5.2 
-2.3 

-2.8 

+  0.4 
-0.3 

-0.6 
+  0.7 

—  0.4 
+  0.6 

+  0.4 

—  0.4 

+  1.2 

—  L3 

+  1.4 
-1.5 

+  0.6 

—  a7 

-0.8 
+  0.4 

—  1.1 
+  1.0 

Mm. 
L3 

Kcjec 
1.3 

0.0 
1.7 

0.2 

0.4 
0.8 
0.8 

0.8 
1.0 
0.4 
0.2 
0.7 

Mm. 

ted. 

7.2 
7.2 

7.8 

Mftert. 
838.0249 

344.6217 

336.3450 
332.8642 

•332.4313 

333.6433 
326.6177 
334.6409 

338.2783 
840.2391 
876.7776 
371.8881 
347.6066 

Feet. 
1, 109. 015 

+    4-3740 

T.B.M.26 

+    6.5788 
+    6.6007 
+    6.5947 
+    6.5949 

1,130.650 

. 

+    6.6968 

T.B.M.28 

—  8.2767 

—  8.2767 

1, 103. 504 

\ 

—    8.2767 

T.B.M.20 

—  3.4860 

—  3.4785 

—  2.4780 

1,002.084 

-    3.4808 

U.  S.  P.  B.M. 4, from  T.B.M. 
29* 

—  0.4333 

—  0.4326 

1,090.664 

—    0.4329 

U.S.  p.  B.  M.  4A,  fromT.B. 
M.29» 

+    0.7797 
+    0.7784' 

1,004.640 

+    0.7791 

T.B.M.31.firomT.B.M29  .... 

—  6.2461 

—  6.2470 

1,07L590 

—    6.2465 

T.B.M.S2 

+    7.9318 
+    7.9326 

1,097.614 

+    7.9322 

IT.  S.  P.  B.M.5,fromT.B.  M. 
32* 

+    8.7272 
+    8.7297 

1, 100. 847 

+    8.7284 

T.B.M.34from  T.B.M.32 

+    6.6878 
+    6.6907 

1,U6.280 

+    6.6892 

T.B.M.35 

+  85.6379 
+  86.6392 

1,232.877 

+  36.5385 

T.B.M.  36 

—  8.9392 

—  3.9399 

1,219.062 

—    8.9395 

T.B.M.87 

—  24.2304 

—  24.2325 

1,140.463 

—  24.2315 
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JRewlU  of  precise  leveling,  Duluth,  Minn,,  to  St  Paul,  Minn,,  May  1  to  September  26, 

1891--OoniXmi9A, 

[Bench  marks  marked  thoa  *  are  not  in  ^e  main  line  of  levela.    In  these  redactions  the  value  of  1 

meter  is  3.28086928  feet.] 


Bench  marks. 

Dis- 
tance. 

Diiec- 
tion. 

Difference 
of  eleva- 
tion. 

V. 

r. 

R. 

Elevation  above 
Cairo  datam. 

T  B.M.39   

Km. 
41.97 

43.70 
44.47 
44.49 

44.49 
45.60 
46.09 
47.69 
49.13 

60.87 

51.98 

63.21 

63.24 

S 

K 

N 

Mean. 

S 

N 

MAan. 

S 

s 

Mean. 

S 

N..... 

Mean. 

S 

N 

Mean. 

s...... 

N 

Mean. 

S 

N 

Mean. 

8 

N 

Mean. 

S 

K 

S 

N 

Mean. 

S 

N 

S 

N 

Mean. 

S 

N 

N 

S 

Mean. 

8 

N 

N 

S 

Mean. 

S 

N 

Mean. 

Meters. 

—  2.78<ff 

—  2.7865 

—  2.7881 

Mm. 

—  4.4 
+  1.4 
+  3.0 

+  1.5 

—  1.6 

—  1.0 

—  0.9 

+  0.2 

-0,2 

—  0.2 
+  0.1 

+  0.6 
-0.6 

—  0.3 
+  0.3 

—  1.0 
+  1.0 

1?:? 

—  6.6 

+  0.8 

+  2.6 
-4.1 

—  1.3 
+  3.0 

+  8.9 

—  8.6 

—  2.3 
+  1.7 

+12.6 
-9.3 

—  4.4 
+  1.1 

—  0.1 
+  0.2 

Mm. 
1.6 

1.0 
0.6 
0.1 

0.1 
0.4 
0.2 
0.7 
1.7 

1.1 

2.4 

8.1 

0.1 

Mm. 

7.6 
7.6 

8.8 

Meteri. 
844.8216 

342.7810 
346.7586 
846.6067 

346.7206 
349.6443 
^.8626 
341.7640 
339.9864 

345.2564 

349.9970 

339.4408 

838.6807 

Feet. 
1,131.3U 

-    2.7861 

T.B.M.40  ..-. 

—  2.0420 

—  2.0390 

1,124.620 

—    2.0406 

T.B.M.42 

-f    2.9786 
-f    2.0766 

1,134.388 

■f    2.9775 

U.  8.  P.  B.  M.  6  f^m  T.  B.  M.  42* 

—  0.2520 

—  0.2616 

1,133.662 

»-    0.2618 

U.S.P.B.  M,6  A  fromT.  B.. 
M.42* 

-f    0.9623 
+    0.9630 

1,137.645 

+    0.9621 

T.B.M. 48 from  T.B.M.42 

+    3.8862 
+    3.8864 

1,147.137 

-f    3.8858 

T.B.M.46   

—  6.2814 

-  6.2820 

1,126.628 

—    6.2817 

T.B.M.47 

—  1.5976 

—  1.6996 

1,121.283 

—    1.5986 

T.B.M.48 

—  1.7862 

—  1.7769 

—  1.7730 

—  1.7794 

1,116.448 

-    1.7786 

T.B.M.49 

-t-  5.2675 
-f  6.2741 
+  6.2713 
+  6.2670 

1,132.738 

+  6.2700 

T.B.M.50 

-f  4.7327 
-t-  4. 7601 
+  4.7439 
-{■  4. 7399 

1,148.294 

+  4. 7416 

T.B.M.51 

—10.  5687 
-10.5469 
—10. 5518 
—10.6573 

1,113.661 

—10. 5562 

U.8.P.B.M.7  from  T.  B.  M. 
61* 

—  0.7600 

—  0.7603 

1,1U.167 

' 

—  0. 7601 
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JRemtltB  of  precUe  leveling ,  Duluth,  Minn^  to  St.' Paul,  Minn,,  May  1  to  September  S5, 

i5W— Continued. 

[Bench  marks  marked  thus  *  are  not  in  the  main  line  of  levela.    In  these  reductions  the  value  of  1 

meter  la  8.28086828  feet.] 


Bench  marks. - 

Dis- 
tance. 

Direc- 
tion. 

Difference 
of  eleva- 
tion. 

V. 

r. 

Mm. 
8.8 

0.2 
9.2 

9.4 

9.4 

Elevation  above 
Cairo  datum. 

D.  S.  P.  B.  M.  7  A  from  T.  B.  M. 
51* 

Km. 
53.24 

54.51 

55.98 
57.41 
58.28 
59.48 
60.77 

60.77 
62.52 
64.13 
65.70 

05.76 
66.96 

67.05 

S 

N 

S 

Mean. 

S 

K 

N 

8 

Mean. 

S 

N 

Mean. 

S 

N 

Mean. 

S 

N 

Mean. 

S 

N 

Mean. 

S 

N 

Mean. 

S 

N 

Mean. 

S 

N 

Mean. 

8 

N 

Mean. 

8 

N 

IS 

8 

Mean. 

8 

N 

Mean. 

8 

N 

Mean. 
8 

Meters. 
+  0. 4580 
+  0.4587 
+  0.4583 

Mm. 
+  0.3 

—  0.4 
0.0 

-3.5 
+  0.8 
+  2.4 
+  0.1 

—  2.5 
+  2.5 

^2.4 
+  2.4 

—  1.5 
+  1.4 

-0.6 
+  0.6 

+  0.8 
-0.2 

0.0 
0.4 

+  0.7 
-0.7 

+  0.3 

—  0.2 

-4.4 
+  3.8 
-2.6 
+  8.0 

+  0.3 
-0.4 

-1.6 
+  1.7 

Mm. 
0.1 

0.8 

1.7 
1.6 
1.0 
0.4 
0.2 

0.0 
0.6 
0.2 
1.8 

0.2 
1.1 

Meters. 
339.8991 

356.7585 

350.4175 

• 

866.2577 
371.5908 
363.8868 
361.4218 

362.6318 
865.5476 
853.8393 
366.3258 

867.5488 
840.7425 

340.4269 

Feet. 
1, 115. 165 

+  0. 4f  83 

T.B.M.52fromT.B.M.51  .... 

+17.3212 
+17. 3160 
+17. 3153 
+17. 3176 

1,170.478 

+17.3177 

T.B.M.'83 

—  6. 3385 
-6.3435 

1,149.074 

—  6.3^0 

T.B.M.54 

+  5. 8426 
+  6.8378 

1,168.835 

+  5. 8402 

T.B.M.56 

+15. 3346 
+15.3317 

1, 219. 141 

+15.3331 

T.B.M.66 

—  7. 7034 

—  7.7046 

1, 193. 865 

—  7.7040 

U.  8.  P.  B.  M.  8  firomT.  B.  M.  56 

-2.4653 
-  2.4648 

V185.7T8 

-2.4650 

V.  S.  P.  B.  H.  8  A  from  P.  B.  M. 
8* 

f  1.2100 
+  1.2100 

1.189.748 

+  1.2100 

T.B.M.67fromP.B.M.8 

+  4.1251 
+  4.1265 

1,199.814 

+  4.1258 

T.B.H.58 

—11. 7086 
-11.7081 

1, 160. 900 

—11. 7083 

n.S.P.B.M.9 

+12. 4909 
+12.4827 
+12.4890 
+12.4835 

1,201.867 

+12.4865 

"a.S.P.B.  M.  9A  from  P.  B. 
M,9.* 

+  1.2227 
+  L2234 

1,206.880 

+  1.2230 

T.B.M.69  firom  P.B.M.9 

—25. 5817 
-25.5860 

1.117.932 

—25.5838 

Base  of  rail  at  Bamum  from 
T.B.M.59* 

—  0. 8156 

1.116.890 
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Results  of  precise  Jereling,  Duluih,  Minn,,  to  Si.  Paul,  Minn,,  May  1  to  Sepiembev  ^5, 

i^»92— Continued. 

[Bonch  marks  mariced  thus  *  are  not  in  the  main  line  of  levola.    In  these  redaotions  the  value  of  1 

meter  is  3.28086028  feet.] 


Bench  mark. 

Dis- 
tance. 

Km. 
68.58 

70.13 

71.62 

73.23 

73. 70 
74.40 

74.43 

74.48 

74.47 
75.96 

77.66 
79.34 
81.02 
82.25 

Direc- 
tion. 

Difference 
of  eleva- 
tion. 

Y. 

r. 

R. 

Elevation  above 
Cairo  datum. 

T.B.M.60  fromT.B.M.50.-.. 

S 

N 

Mean. 

S 

N 

Mean. 

S 

N 

Mean. 

S 

N 

S.  ... 
N 

Mean. 

S 

N 

Mean. 

S 

N 

Mean. 

S 

N 

Mean. 

8 

N 

Mean. 

S 

S 

N 

8 

N 

Mean. 

S 

N 

Mean. 

S 

N 

Mean. 

S 

K 

Mean. 

S 

K 

Mean. 

Meten. 

—  0.8476 

—  0. 8494 

2fm. 
-0.9 
+  0.9 

-  1.9 
+  1.9 

-2.5 

+  2.6 

-  6.1 
+  5.5 

in 

+  0.1 
0.0 

+  0.1 
-0.2 

0.0 

0.0 

Mm. 
0.6 

1.2 

1.7 

1.7 

0.8 
0.0 

0.1 

0.0 

Mm. 

9.8 
9.8 

Meten. 
339. 8040 

841.1202 

336.6038 

832.0170 

331.8659 
820.8613 

829.1897 

330.4000 

330.2236 
328.8179 

320.4498 
335.2664 
838.8295 
339.7098 

Feet. 
1.115.148 

—  0.8485 

T.B.M.61 

•f  1.2281 
-f  1.2243 

1, 119. 171 

+  1.2262 

T.B.M.62 

-  4. 6W9 
-4.5189 

1.104.353 

-  4.5164 

T.B.M.63 

—  4.5807 

—  4.5923 

—  4.5890 
-4.5854 

1,089.304 

—  4.6868 

T.B.M.63  A 

—  0.6616 

—  0.6607 

1,087.135 

-0.6611 

T.B.M.64 

—  1.4947 

—  1.4046 

1,082.232 

—  1.4946 

U.  S.  P.  B.  M.  10  flrom  1,  B.  M. 
64* 

—  0. 6717 
-9.6714 

1,080.028 

—  0.6716 

U.B.P.B.  M.  10  A  ftrom  T.  B. 
M.64*           

+  0.6447 
+  0.5447 

1,084.010 

+  0.6447 

Base  of  rail  at  Moose  Lake 
depot  from  T.  B.  M.  64 

+0.3623 

1.088.420 

+6.5 
-2.6 
—3.1 
-1,0 

+0.3 
-0.2 

+1.0 
—1.1 

-1.6 
+1.6 

+1.8 
-1.9 

1.6 

0.2 
0.7 
1.1 
1.2 

T.B.M. 65 from  T.B.M.64 

—1.0499 
—1.0408 
-1.0403 
-1.0424 

1,078.800 

-1.0434 

T.B.M.66 

-2.3684 
—2. 3679 

1,071.039 

—2,8681 

T.B.M.67 

+8.8156 
+8.8177 

1,000.966 

+a8166 

T.B.M.e8 

+3.0647 
+3.0616 

1,110.016 

+3.0631 

T.B.M.08 

+  1.:J7K5 
+1. 3822 

1, 114. 543 

+1.3803 
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MesulU  of  precise  leveling,  Duluth,  Minn.,  to  St.  Paul,  Minn.,  May  1  to  September  SSg 

1891— Continued. 


[Benob  marks  marked  thns  *  are  not  io  the  main  line  of  levels.    In  theae  redactions  the  value  of  1 

meter  is  3.28086928  feet.] 

Bench  marks. 

Dis- 
tance. 

Direc- 
tion. 

Difference 
of  eleva- 
tion. 

V. 

r. 

R. 
Mm. 

10.1 
10.1 

10.6 
10.5 

Elevation  above 
Cairo  datum. 

T.B.M.70 

Km. 
83.86 

84.20 
84.33 

84.32 

85.76 

87.16 
88.67 
90.17 
91.82 

92.04 

92.04 
93.73 

95.38 

S 

N 

Mean. 

S 

N 

Mean. 

S:.... 
N 

Mean. 

S 

N 

Mean. 

8 

N 

S 

Mean. 

S 

N 

Mean. 

S 

K 

Mean. 

8 

N 

Mean. 

8 

N 

Mean. 

S 

N 

Mean. 

8 

N 

Mean. 

S 

N 

8 

N 

Mean. 

S 

N 

Mean. 

MeUrt. 
-5. 8936 
—5.8957 

ifm. 
—1.1 
+1.0 

+0.2 
-0.2 

+0.4 
—0.4 

-0.4 
+0.3 

-6.0 

+4.7 
+1.3 

-1.1 
+1.2 

-2.4 
+2.6 

—1.6 
+1.7 

±U 

-0.3 
-fO.4 

-0.5 
+0.5 

-4.1 
+1.6 
-4.4 
+6.9 

+2.1 
-2.1 

Mm. 

0.7 

0.1 
0.3 

■■6*2' 

2.1 

0.8 
1.6 
LI 
0.8 

0.2 

0.8 
1.8 

Li 

Metert. 
333.8151 

834.8523 

33L6033 

332.8266 
3;JL3716 

825.6585 
325.2731 
323.4018 
321.7000 

319.2809 

820.4954 
328.6033 

326.5644 

JFWrf. 
1,095.204 

-5. 8947 

T.B.M.71 

+0. 5370 
+0. 5374 

1,096.9G6 

+0.5372 

U.  S.  P.  B.  M.  11  from  T.  B, 
M.71* 

-2. 7494 
-2. 7486 

1,087.947 

—2.7490 

U.  a  P.B.M.11  A.  from  T.  B, 
11.71* 

—1. 5263 
-1.5260 

1,09L861 

-1.5257 

T. B.  M. 72  ftom  T.B.M.71 

-2.  9747 
—2. 9854 
-2.9820 

1,087.187 

-2.9807 

T.B.M.73 

—6. 8120 
-6.8143 

l,068.ni5 

-5. 8131 

T.B.M.74 ... 

-D.2830 
—0.2879 

1, 067. 17» 

-0.2864 

T.B.M.75 

-1.8697 
-1.8730 

1,06L039 

-1.8713 

T.B.M.76 

—1. 7030 
-1.7006 

1,055.456 

-1. 7018 

U.  S.  P.  B.  M.  12  from  T.  B.  M. 
76* 

-2.4188 
—2. 4195 

1,047.519 

—2.4191 

U.  S.  P.  B.  M.12  A  from  T.B. 
11.76* 

—1.2041: 
-1. 2051 

1, 061. 504 

—1.2046 

T.B. M. 77 from  T.B.M.76 

+6.9074 
+6. 9017 
+6.9077 
-f6.8964 

1,078.104 

+6.9033 

T.B.M.78 

—2.  0410 
-2,0368 

1.07L416 

-2.0389 
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JResulta  of  precise  leveling,  Duluth,  Minn,,  to  St.  Paul,  Minn»,  May  1,  to  S^ember  €S, 

15^7— Continued.  •• 

[Bench  marks  marked  thus  *  are  not  in  the  main  line  of  levela.    In  these  redactions  the  valno  of  1 

meter  is  3.28080028  feet.] 


Bench  marks. 

Dte- 
tance. 

Direo- 
tion. 

Difference 
of  eleva- 
tion. 

V. 

r. 

R. 

Elevation  ahove 
Cairo  datum. 

T.B.  M.79 

97.04 

98.05 

98.20 
98.15 

98.15 
99.75 
101.23 

102.63 
103.54 
105.14 
106. 15 

N 

Mean. 

R 

K 

Mean. 

N 

S 

N 

S 

Mean  . 

R 

N 

Mean. 

S 

N 

Moan  . 

S 

N 

S 

N 

Mean . 

S 

N 

Me^in . 

S 

N 

Mean . 

S 

N 

M<>an  . 

S 

N 

Metera. 
—6. 1814 
-6.1882 
— «.  1789 

Mm. 
—1.4 

+5.4 
-3.9 

+1-7 
—1.7 

2ftn. 
1.9 

1.1 

Mm. 

Metert. 
320.3816 

319. 9049 

320.6072 
320.2437 

321.4588 
322.2841 
328. 5329 

334.4915 
339. 6076 
345. 1986 
343.8081 

345. 2577 
347. 9579 

346. 7518 

1, 051. 130 

—6.1828 

T.B.M.80 

—0.4784 
—0. 4750 

1,049.566 

—0. 4767 

Base  of  rail  at  Kettle  Hirer  de- 
not  from  T.  B.  M .  80  ♦ 

+0.7023 

1,051.870 

—1.2 
+0.5 
+0.8 

—0.5 
+0.5 

-1,8 
+  1.8 

-2.2 

+5.6 

0.0 

-3.2 

+1.2 
—1.2 

+0.6 
—0.6 

+1.4 
—1.4 

—0.8 
+0.9 

0.4 

0.3 
1.2 
1.3 

0.8 
0.4 
0.9 
0.6 

11.0 
11.0 



XT.  S.  P.  B.  M.  13  from  T.  B.  M. 
80* 

+0. 3400 
+0. 3383 
+0. 3380 

1, 060. 678 

+0. 3388 

U.  S.  P.  B.  M 13  A  from  T.  B.  M. 
SO* -' 

+1. 5544 
+1.5534 

1,054.664 

+1. 5539 

T.  B.  M.  81  from  T.  B.  M.  80 

+2.3810 
+2.3774 

1,057.372 

+2.3792 

T.B.  M.  82 

+6.2510 
+6. 2432 
+6.  2488 
+6. 2520 

1,077.87 

+  6.2488 

T.B.  M.  83 

+5.9574 
+6.9598 

1,097.423 

T.B.M-84 

+5. 9586 

+5.  2().>5 
+5. 2007 

1,114.503 

T.B.  M.  85 

+5.  2061 

+5.  4090 
+5. 5024 

1,132.651 

T.B.M.86 

+  i>.r)OlO 

"l.iT:wT7^ 

—1. 3914 

1,127.989 

1  Mean  . 

106. 25  !  S 

107.69     S 

N 

—1. 3905 

Base  of  rail  at  Finlayson  de- 
pot fron  T.  B.  M.  86* 

+  1.4496 

+471490' 
+4.1506 

1, 132. 745 

T.B.M.87fromT.B,M.86 

+0.8 
—0.8 

+2.6 
—3.3 
—0.7 
+1.6 

0.5 
0.9 

1,141.604 

T.B.M.88 

108. 32 

^rean  . 

S 

N 

N 

S 

Mean  ■ 

+4. 1498 

—1.20^7 

—1.  2028 

—1.  2054 

•    —1.2077 

1,137.647 

^ 

—1.2061 
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BeiulU  ofpreciie  leveling,  Duluth,  Minn,,  to  St.  Paul,  Minn,,  Ma^  1  to  September  So, 

l^P/— Continued. 

[Bench  marks  marked  tkiui  *  are  not  in  the  main  Une  of  levels.    In  theae  redactions  the  mlue  of  1 

r  is  3.28060928  feet] 


Bench  marks. 

Dis. 
tance. 

Direc- 
tlon. 

I)ifft*rt'noe 

of  olovi^ 

tjun. 

y 

r 

Mm. 
0.7 

0.1 

1.1 

R 

Elevation  abore 
Cairo  datum. 

T.B.M.89 .♦ 

Km. 

109.49 

111.  12 
112.00 

112.32 
112. 03 

112.03 
113.39 
114. 43 
115. 57 

115.65 

115.85 
116.05 
117. 31 

110. 11 

S 

N 

Mean. 

S 

N 

Mean. 

S 

N 

Mean. 
N 

%■■::. 

Mean. 

S 

N 

Mean. 

S 

N 

Moan . 

S 

Moan. 

S 

N 

N 

S 

Moan . 

S 

S 

s 

Mean. 

N 

N 

Moan. 

S 

N 

Mean . 

R 

N 

N 

Mean  . 

'  S 

.  N 

1 

Mftsr: 
+  4.2859 

+4.2879 

Mm. 

+1.0 
-1.0 

+0.1 
-0.2 

+1.7 
—1.7 

Mm. 

MH^9. 
351.0387 

350.9045 

350.6282 

351  8900 

Fett. 
1,151.712 

T.B.M.90 

+4.2869 

~  1^71343' 
-0.1340 

1.151.272 

T.B.M.01 

—0. 1342 

'~'^0^274«' 
—0.2780 

1,150.365 

-0.2763 

Base  of  rail  at  Miller  from  T. 
B.M.01* 

-  +1.2687 

1    1!U.!«oft 

0.0 
0.0 

+0.4 
—0.3 

-0.2 
+0.3 

0.0 
0.0 

—3.3 

+1.7 
+4.7 
-3.0 

+0.2 
-0.8 
+0.5 

+0.1 
-0.2 

+0.8 
-0.7 

-3.4 

+4.5 
—1.1 

^o.2 

-  0. 3 

0.0 

0.2 
0.2 
0.0 
1.3 

0.3 

0.1 
0.5 
1.6 

0.2 

11.4 
11.4 

11.5 
11.5 

U.  S.  P.  B.  M.  14  from  T.  U.  M. 
91* 

.^.1444 
—0.1444 

350.4838 

351.6050 
348.3907 
348.6207 
347.6504 

347. 2714 

• 

348. 4904 
345. 0725 
342.  9883 

346. 1816 

1,149.892 

-0.1444 

U.S.P.B.M.14  A.  from  T.B. 
M.91* 

+1.0673 
+  1.0080 

1.153.868 

+1.0677 

T.B.M.92fromT.B.M.91 

—1. 2373 
—1. 2378 

1, 146. 305 

—1. 2375 

T.B.  M.  93 

—0.7700 
—0.7700 

1. 143. 779 

—0.7700 

T.B.  M.  94 

—0.  9670 
-0.9720 
—0. 9750 
—0.9673 

1, 140. 596 

—0.9703 

U.  S.  P. B.  M.  15  fW)niT.  B.  M.  94* 

—0. 3792 
—0.  3782 
—0.3795 

1, 139. 352 

—0.3790 

U.  S.  P.  B.  M.  15  A.  from  T.  B. 
M.94* 

+0. 8399 
+0. 8402 

+0.  8100 

_ 

—2.  57H7 
—2.  5772 

T.  B.  M.  96  from  T.  B.  M.  94 

1, 143. 351 
1,132.138 

T.B.  M.  96 

-?.  5779 

—2.  0808 
—2.  0SX7 

—2.  oh:ji 

1,125.300 

T.B.M.99 

—2.  0842 

—       -»  _ 

4  :J.  I9:n 

+3. 1930 

1,135.777 

Mvan  . 

+3. 1933 
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BesulU  of  precise  leveling,  Dulv,th,  Minn.,  to  St  Paul,  Minn.,  May  1  to  September  25, 

i^Pi— Continued. 

[Bench  marks  marked  thns  *  are  not  in  the  main  line  of  levels.    In  these  redactions  the  valne  of  1 

meter  is  3.28086028  feet.] 


Bench  marks. 

Dis- 

tance. 

Direc- 
lion. 

Differenoe 
of  eleva- 
tion. 

V. 

r. 

K. 

Elevation  above 
Cairo  datum. 

TB.M.100 

Km. 
120.41 

121.45 

122.67 

123.98 

125. 40 

126.75 

127.37 
127.79 

127.81 
127.81 
129.43 
130.79 

132. 22 

132.53 
183.28 

Mean. 

S 

N 

Mean. 

S 

N 

Mean . 

S 

N 

Mean. 

S 

N 

Mean. 

S 

N 

Mean;. 

S 

S 

N 

Mean. 

S 

N 

Mean. 

S 

S 

Moan. 

S 

N 

Mean . 

S 

N 

S 

N 

Mean . 

S 

N 

Mean. 
N 

I:;.-: 

Moan. 

Meter: 

—0.6516 

—0.6517 

Mm. 

0.0 

+0.1 

1S1 
ii:t 
±11 
±}i 

+1.2 
-1.2 

Mm. 
0.0 

0.4 

1.0 

0.9 

0.8 

0.8 

Mm. 
■••■" 



11.7 

Metert. 
346.5300 

340.8861 

338.2330 

836.9837 

327.5908 

319.9163 

821.8123 
320.8684 

320.2046 
321.4245 
315.8864 
314. 8211 

810.7197 

309.9318 
307. 9047 

feet. 
1  133  639 

—a  6616 

X.B.M.101 

~4.6444 
-4.6483 

1,118^.403 

^4.6439 

T.B.M.102 

-2.6587 
—2.6507 

1,109.701 

2.6522 

T.B.H.103 

-1.2616 
-L2489 

1, 105. 599 

—1.2502 

T.B.M.104 

-0.3940 
—9.3917 

1. 074. 783 

-9.3929 

U.S.P.B.M.16 

-7. 6757 
-7. 6733 

1,049.604 

—7. 6745 

Base  of  nil  at  Hinckley  dopot 
fromP.B.M.16* 

+1.3960 

1, 054. 184 

-1.0 
+0.9 

—0.4 
+0.6 

+0.1 
-0.2 

+1.9 
-1.8 

+3.0 
-5.6 
+1.3 
+1.2 

-2.0 
+2.0 

0.6 

0.3 
0.1 
1.2 
1.3 

1.3 

U.8 
11.8 

> 

T.B.M.105iix)mP.B.M.16.... 

+0.9531 
+0. 9512 

1,052.727 

+0.9521 

T7.  S.  P.  B.  M.  17  from  T.  B.  M. 
105* 

—0.6634 
—0.6643 

1,050.548 

U.8.P.  B.M.17  A.ftom  T.B. 
M.106* 

-0.6638 

+0. 5560 
+0.5563 

1,064.552 

+0.6561 

T.  B.  M.  106  fi-om  T.  B.  M.  106  . . 

—5.4849 
-5.4812 

1.034.738 

-6. 4830 

T.B.M.107 

—0. 5C73 
-0.  5587 
-0.6656 
—0.5655 

1,032.887 

-0.6643 

T.B.  M.106 

-4.0994 
-4. 1034 

1, 010. 431 

-4.1014 

Base  of  rail  at  Mission  Creek 
dopot  from  T.  B.  M.  108* 

-0.7879 

1,016.846 

+0.4 
—0.4 

0.3 

T.B.M.109fromT.3,M.108  .. 

—2. 8154 
-2. 8146 

1, 010. 195 

-2.8150 
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BeanlU  of  precise  leveling,  Dvluth,  Minn,,  to  St  Paul,  Minn.,  May  1  to  September  25, 

i^9i— Continned. 

[Bench  marks  marked  thus  *  are  not  in  the  main  line  of  levels.    In  these  reductions  the  valae  of  1 

meter  is  3.28066928  feet.] 


Dis- 
tance. 

Direc- 

tiOD. 

DiiTerence 
of  eleva- 
tion. 

V. 

r. 

B. 

Elevation  above 
Cairo  dataxD. 

U.  S.  p.  B.  M.  18  from  T.  B.  M. 
109  *• • •. 

Km. 
133.33 

S 

X 

MettTM. 

—1.0846 

—1.0842 

Mm, 
+0.2 
-0.2 

—0.2 
-fO.2 

—2.5 
+2.6 

—4.6 
+4.5 
+0.1 

-0.8 
+0.9 

+0.1 
-0.2 

0.0 
0.0 

.+0.8 
—1.2 
+0.4 

Mm. 

9.1 

0.1 
1.7 
1.8 

0.6 
0.1 

0.0 

0.4 

Mm. 
11.0 

11.9 

12.2 
12.2 

Metev. 
306.8203 

308.0406 
305.0329 
301.2404 

300.2876 
304.0115 

302.8735 

304.0923 

304.0692 
301.7016 

309.2397 

306.6168 

297.5450 

298.5087 

Feet. 
1,006.637 

1 
Mean. 

-1.0844 

U.  8.  P.  B.  M.  18  A.  from  T.  B. 
M.109* 

133.33 
134.74 

S 

N 

Mean. 

S 

N 

Mean . 

+0.1361 
+0. 1357 

1.010.641 

+  0.1359 

T.&M.  110  from  T.B.M.  109.. 

—2.8693 
-2.8744 

1,000.773 

-2.8718 

T.B.M.ni 

136. 18  '  >< 

—3. 7879 
-3.7970 
—3.7926 

088.330 

137.22 
138.42 

138.53 

138.53 

138.79 
139.51 

140.84 

141.98 

143.58 

145.35 

N 

S 

Mean. 

S 

N 

Mean. 

S 

N 

Mean. 

8 

N 

Mean. 

S 

N 

N 

Mean. 

S.-... 

S 

N 

Mean. 

S 

N 

Mean. 

S 

N 

Mean . 

S 

N 

Mean. 

S 

N 

Mean. 

— 3.7925 

T.B.M.112 

—0.9520 
-0.9537 

985.204 

T.B.M.113 

—0.9528 

+3. 7238 
+3. 7241 

997.422 

+3.7239 

*Tr.aP.B.M.19fromT.B.M. 
113 

—1.1380 
—1.1380 

903.688 

—1.1380 

*U.S.  P.  B.  M.  19  A  from  T.  B. 
M.U3 

+0.0800 
HO.  0820 
+0.0804 

997.087 

+0.0808 

•  Base  of  rail  at  Brown's  Hill 
from  T.  B.  M.  113 

+0.0877 

997. 710 

+1.7 
—1.6 

+2.2 
-2.2 

+2.1 
-2.2 

+  1.2 
-1.1 

+0.1 
—0.1 

1.1 
1.5 
1.4 
0.8 
0.1 

T.  B.  M.  114  from  T.  B.  M.  113. . . 

— 2.3J16 
—2.3083 

969. 8U 

—2.3099 

T.B.M.115 

+1.5369 
+1.5403 

994.890 

+1.5381 

T.B.M.116 

+3. 3750 
+3.3793 

1005.970 

+  3.3771 

T.B.M.117 

—3.9721 
—0.0698 

976.209 

—9. 0709 

T.B.M.118 

+0.9027 
+0. 0629 

979.368 

+0.9628 

1 
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jRcBulU  of  precise  leveling,  Duluth,  Minn,,  to  St.  Paul,  Minn^  May  1  to  September  25^ 

i^W—Continued. 

[Bench  marks  marked  thus  *  are  not  in  the  main  line  of  levelSi    In  these  redactions  the  valae  of  1 

meter  is  3.2808d928  feet.] 


Bench  marks. 

Dis- 
tance. 

Direc. 
tion. 

Difference 
of  eleva- 
tion. 

r. 

r. 

B. 

Slevation  above 
Cario  datum. 

T.RM.IID 

Km. 
146.84 

147.91 
148.23 
148.64 

148.71 

148.71 
149.81 
150.89 

152.22 
153.18 
154.65 
156.34 

156.43 

8 

N 

8 

N 

Mean. 

8 

N 

Mean. 

8 

N 

Mean. 

8 

N 

Mean. 

8 

N 

Mean. 

8 

IS 

Mean, 

8 

N 

Mean. 

8 

N 

N 

Mean. 

8 

N 

Mean. 

8 

N 

Mean. 

8 

N 

Mean. 

8 

N 

N 

N 

Mean. 

S 

N 

Mean. 

—1.0979 
—1.1043 
—1.0966 
— L0044 

Mm. 

—0.4 
+6.0 
-1.7 
—3.9 

-0.1 
-fO.2 

-0.4 
+0.4 

-0.2 
+0.2 

+0.3 
-0.3 

-2.1 
+2.1 

-3.1 
+3.2 
—0.1 

-1.2 
+1.2 

+1.2 
—1.2 

-1.0 

-4.5 
+L7 
+3.4 
—0.7 

0.0 
0.0 

Mm. 

1.4 

1.0 
0.1 
0.3 

0.1 

0.2 
1.4 
1.2 

0.8 
0.8 
1.3 
1.1 

0.0 

Mm. 

12.6 

• 
12.6 

12.6 
12.9 

MeUr: 
297.4104 

296.4299 
296.3348 
296.5848 

294.5520 

295.7728 
9D0.6826 
304.4248 

303.8556 
302.4891 
297.8667 
292.8305 

200. 9333 

Feel. 
975. 765 

—1.0983 

T.B.M.  120 

—1.9790 
—1.9820 

969.267 

—1.9805 

U.S.P.B.M  20 

-4).  0960 
—0.0953 

968.955 

—0.0951 

T.B.M.121 

+1.2504 
+1.2496 

973.056 

+1.2500 

*  U.  8.  P.  B.  M.  21  from  T.  B.  M. 
121 

2.0326 
—2.0330 

966.387 

—2.0328 

*  U.  8.  P.  B.  M.  21  A,  from  T.  B. 
M.121 

-^.8123 
-0.8117 

970.392 

—0.8120 

T.  B.  M.  122  from  T.  B.  M.  121. . . 

+4.0999 
+4.0957 

966.500 

+4.0978 

T.B.M.123 

+  3.7453 
+8.7390 
+3.7423 

998.778 

+3.7422 

T.B.M.124 

—0.5680 
-0.5704 

996.911 

0.5602 

T.B.M.125 

— L3677 
—1.3653 

992.427 

—1.3665 

T.B.M.126 

—4.6243 
-4.6205 

977. 2G2 

-4.6224 

T.B.M.127 

-5.0317 
—5.0379 
-5.0396 
-5.0355 

960.739 

-5.0362 

•  U.  8.  P.  B.  M.  22  from  T.  B.  M. 
127 

-1. 8972 
-1.8972 

964.514 

-1.8972 

■■    ■ 
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B€9ulU  of  precise  lertliug,  Dmlutk,  Minn.,  to  Si.  Paul,  Minn,,  Ma$  1  to  September  tS^ 

X^i— Continued. 

[Beaek  msriu  auirked  tiias  *  an  not  in  the  main  line  of  loTels.    In  theae  rednctioaa  tlie  vafaie  of  1 

met«r  is  3.28086928  feet.] 


Bench  marka. 

Dis- 
tance. 

Direc- 
tion. 

Difference 
of  eleva- 
tion. 

V. 

T. 

B. 

Eteratlon  above 
Cairo  datmn. 

•U.S.P.BuM.22Afrom  T.  B. 
M.127 

Km. 

156.43 

15^88 
158.00 

158.02 
150.89 
161.40 

16-J.84 

164.52 

164.71 

164.71 

164.56 

164.66 
166.90 

'S 

N 

N 

Mean. 

8 

K 

Mean. 

S 

s 

X 

Mean. 

s 

X 

Mean. 

S 

N 

Mean. 

8 

N 

X 

Mean. 

S 

N 

X 

S 

Mean. 

S 

N 

Mean. 

S 

X 

Mean. 

8 

N 

Mean. 

8 

N 

Mean. 

8 

8 

Moan. 

MtUrB. 

-0.6776 
-0.6762 
-9.6780 

Mm. 

It; 

—0.7 

+0.3 
-0.4 

+1.S 
— L3 
-0.0 

+1.6 
—1.5 

+0.7 
-0.6 

—3.0 

+  «.4 

—  3.1 

—  0.4 

-2.8 

—  0.7 
+  0.7 

—  0.5 
+  0.5 

—  0.5 
+  0.5 

—  0.2 

+  0.2 

Mm. 

0.3 

0.2 
0.5 

LO 
0.4 

1.8 

1.5 

0.5 
0.3 
0.3 
0.1 

ifm. 

12.9 

13.2 
13.2 
13.2 

Mtitan. 
202.1533 

203.4414 
294.5493 

292.7539 
291.2230 
29L3340 

289.0086 

286.0792 

285.2977 

286.5140 

286.3717 

286.2382 
286.0106 

Feet. 
956.516 

-0.6T73 

T.B.H.  128  from  T.B.M.  127... 

-f  0. 6106 
-f  0.6113 

962.743 

+0.6109 

T.aH.129: 

-f  1.1066 
+  1.1092 
+1.1079 

906.378 

+1.1079 

T.B.M.I30 

-1. 7970 
—1.7839 

960.487 

• 

T.B.M.131 

-1.7954 

-1.5.316 
-1.5303 

955.466 

-1.5309 

T.B.M.132 

+0. 1140 
+0.1056 
+0.1135 

956.829 

+0. 1110 

T.B.M.133 r. 

-  2.3318 

-  2.  ;«23 

-  2. 3250 
-2.3226 

948.199 

—  2.3254 

T.B.M.134 

—  2. 9287 

—  2.9301 

938  588 

—  2.9294 

lT.S.P.B.M.23fromT.  B.  M. 
134* 

—  0. 7810 

—  0.7820 

936.024 

-  0. 7815 

V.  S.P.  B.  M.  23  A  from  T.  B. 
M.134* 

+  0.4363 
+  0. 4343 

910. 016 

+  0.4348 

U.aP.B.M.24fh>mT.  B.  M. 
134* 

+  0.2927 
-f  0.2923 

939  648 

+  0.2925 

Baae  of  nil  at  Kaah  City  de- 
pot from  T.B.M.134*... 

+  0.1590 

939.110 

-1.2 
+  1.1 

0.8 

T.  B.M.  135  flrom  T.B.M.134... 

—  0. 0675 
-0.0698 

938.363 

-  0.0687 
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Results  of  precise  levelingf  Duluth,  Minn,f  to  St.  Paul,  Minn.,  May  1  to  September  2S, 

i<SS^i— Continued. 


[Bench  marks  marke<l  thna  *  ore  not  In  the  main  line  of  levels.    In  these  redactions  the  valae  of  1 

meter  is  3.28086928  feet.] 


Bench  marks. 

Dis- 
tance. 

Direc- 
tion. 

Difference 
of  eleva- 
tion. 

V. 

r. 

Mm. 

1.3 

1.3 
0.5 
0.4 
1.0 
0.4 

R. 

Elevation  above 
Caii-o  datum. 

T.B.M.136 

Kfn. 
167.65 

168.87 
170.42 
171. 65 
173. 12 
174.63 

175.67 

175. 78 

175. 95 
175. 95 

177. 12 

178.68 

179. 59 
180.80 

S 

N 

S 

S 

N..,.. 

Mean. 

S 

N 

Mean. 

S 

N 

Mean . 

S 

N 

Mean . 

S 

N 

Mean . 

S 

X 

Mean. 

S 

s 

N 

Mean. 

S 

N 

Mean. 

S 

N 

N 

Moan. 

8 

N 

Mean. 

S 

N 

S 

Mean  . 

S 

N 

Mean  . 

S 

X 

Mean  . 

Metert. 
+  0.1537 
+  0.1629 
+  0. 1524 
-f  0.1539 
+  0.1566 

Mm. 
+  2.2 
-7.0 
+  3.5 

-1.3 
+  1.9 

^0.7 
+  0.8 

-  0.6 
+  0.6 

+  1.5 

-1.4 

+  0.6 

-  0.6 

JIfm. 

Metert. 
286.1064 

285.9880 
285.4303 
284.8684 
284.6571 
283.9632 

280.3085 
280.6290 

279. 8087 

281.0200 

284.2921 
286.0247 

285.0902 
288.0466 

Feet. 
938.875 

+  0. 1559 

T.  B.  M.  137 

—  0. 1765 

—  0. 1803 

938.289 

- 

—  0. 1784 

T.B.M.138 

—  0. 5510 

—  0, 5525 

936.479 

T.B.M.139 

—  0. 5517 

— T5673~ 

—  0. 5^5 

934.616 

—  0.5679 

T.  B.  M.  141 

-0.2128 
—  0,2099 

933.923 

T.B.M.142 

—  0. 2113 

"^  0.~69i5~ 

—  0. 6933 

931.646 

—  0. 69«9 

Base  of  rail  at  HarriM  depot 
ft-om  T.B.M.142* 

—  3.«47 

—  3. 3320 

—  3. 3364 

919  656 

T.B.M.143 

-2.2 
+  2.2 

+  0.1 
0.0 

—  0.3 
+  1.3 
-1.0 

0.0 
0.0 

+  7.0 

—  3.4 
-3.7 

-1-  0.5 

—  0.5 

0.0 
0.0 

1.5 

0.0 

0.5 

0.0 
2.4 

0.3 
0.0 

13.5 
13.5 

920.707 

—  3. 3342 

V.  S.  P.  B.  M.  26  from  T.  B.  M. 
143* 

—  0. 8204 

—  0.8203 

918. 016 

—  0. 8203 

U.S.  P.  B.  M.  25  A  from  T.  B.  M. 
143* 

-f  0.3913 
-f  0.3897 
+  0.3920 

921.900 

+  0.3910 

T.  B.  M.  144  from  T.  B.  M.  U3  . . 

+  3.6631 
+  3.6631 

932. 725 

T.B.M.145 

+  3.6631 

"+  r72"5<r 

+  1.7360 
-f  1.7363 

938  410 

+  1.7326 

T.B.M.146 

—  0. 9350 

—  0. 9340 

935  344 

T.B.M.147 

—  0. 9345 

+  2. 9561 
H-  2.9564 

945.043 

-f  2. 9504 
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Results  of  precise  levelingf  Duluihf  Minn.,  to  St.  Paul,  Minn.,  May  1  to  September  35, 

i^^i— Continued. 

[Bonoh  marks  marked  thos  *  aro  not  in  the  main  line  of  levels.    In  these  reductions  the  viilue  of  1 

meter  is  3.28086928  feet.] 


Bench  marks. 

Dis- 
tance. 

Direc- 
tion. 

Difference 
of  eleva- 
tion. 

V. 

r. 

Mm. 
0.5 

1.2 
1.1 

R. 

Mm. 

13.8 

Elevation  abnve 
Cairo  tbitiini. 

T.B.M.U8 

Km. 
182. 15 

182.99 

184.11 

184.23 
184.24 

181. 24 

S 

N 

Mean. 

S 

N 

Mean. 

S 

N 

Mean. 

s 

S 

N 

Mean  . 

Meters. 

—  4. 2:524 

—  4. 2:iU8 

Mm. 
4  0.8 

—  0.8 

-1.9 
4  1.8 

-  1.7 

4  1.7 

Meters. 
28:j.  8150 

281.8555 

278. 7668 

279.8751 
278. 2859 

279.5044 
283.6472 

282. 0768 
283.6581 
284.  0167 
281.7622 
282.  7405 
284.4705 
282. 2504 

Fret. 
9:n.  160 

—  4.2316 

T.B.  M.149 

—  1. 9576 

—  1. 9613 

924. 731 

—  1.9595 

TJ.  S.  P.  B.  M.  26  from  T.  B.  M. 
14D 

—  3. 0870 

-  3.0904 

914. 597 

—  3. 0887 

Base  of  rail  at  North  Branch 
depot  from  P.  B.  M.  26* 

-f  i.ioas 

918.234 

4  0.4 

-  0.3 

-  0.9 
4  0.9 

-  3.7 
4  6.6 

-  2.8 

-2.4 
4  2.4 

-  1.6 
4  1.6 

4  1.4 

-  1.3 

-  0.0 
4  0.1 

-  2.1 
4  2.0 

-  2.0 
4  1.9 

-+-  2.5 

-  3.6 
4  1.0 

0.2 

0.6 
2.2 

1.6 
1.1 
0.0 
0.0 
1.4 
1.3 
1.2 

13.8 
13.8 

U.  S.  P.  B.  M.  27  from  P.  B.  M. 
26*                   

-0.4813 
—  0.4806 

913  020 

—  0.4809 

XT.  S.  P.  B.  M.  27  A  from  P.  B.M. 
:;c*        

+  0.7385 
+  0.7367 

917.017 

N 

185. 62 

187. 11 
187.74 
188.44 
189.  69 
191.20 

Mean  . 

S 

N 

N 

Mean. 

S 

N 

Mean  . 

S 

N 

Mean. 

S 

N 

Mean . 

S 

N 

Mean  . 

S 

N 

Mean  . 

-t-  0.7376 

T.  B.  M.  150  from  P.  B.  M.  26. . . . 

+  4.8841 
-f  4.8738 
-f  4.8832 

930. 609 

4  4.8804 

T.  B.  M.  151  from  T.  B.  M.  150  . . 

-  1.5680 

—  1.5728 

925. 457 

—  1.  570* 

T.  B.M.  151  A 

+  1.5829 
+  1.5797 

930. 645 

+  1.5813 

T.B.  M.  152 

+  0.3600 
4-  0. 3573 

031.822 

+  0..3586 

T.  B.M.  153 

~^  2^2545" 
—  2. 2540 

924. 425 

—2. 2545 

T.B.  M.  154 

4  0.9804 
4  0.9763 

927.  635 

+  0.9783 

T.B.  M.  155 

192.  30     S 

4  1.7320 
-f  1.7281 

933.311 

193.65 

N 

Mean . 

S 

N 

N 

Mean. 

4  1-7300 

T.B.M.15a 

—  2. 2226 

—  2. 2165 
-2.2211 

926  027 

-2.2201 
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llvHulia  of  precise  lereUng^  Duhiihf  Minn.j  to  SL  Paul,  Minn.,  May  1  to  September  25, 

i^Pi— Continued.  •       * 

[Beuf'li  marks  marked  thus  *  are  not  in  the  main  lino  of  levels.    In  these  reductions  the  value  of  1 

meter  is  3.28086928  feet.] 


Bench  marks. 

Dis- 
lanee. 

ifTII.. 

104.  99 
196. 97 

197. 07 

197.07 

198.41 

Direc- 
tion. 

Difference 
of  eleva- 
tion. 

V. 

r. 

R. 

Elevation  above 
Cairo  datum. 

T.B.M.157 

S 

N 

Mean. 

S 

N 

Mean. 

S 

K 

Mean  . 

S 

N 

X 

Mean . 

S 

N 

Mean. 

Meters. 
+  0.4313 
+  0.4360 

Mm. 
+  1.9 

—  1.8 

+  0.1 
-0.1 

—  0.1 

+  0.2 

—  0.1 
-0.2 

+  0.2 

—  2.4 
+  2.4 

+  3.4 

—  2.7 
-0.7 

+  1.8 

—  1.8 

+  1.1 

—  1.0 

+  1.0 
-0.9 

—  0.8 
+  0.8 

+  0.9 

—  0.8 

Mm. 
1.2 

O.l 

0.1 

0.1 

1.6 
1.2 

1.2 
0.7 
0.0 

0.5 

0.6 

Mm. 

14.3 
14.3 

14.5 
14.6 

Metert. 
282. 6836 

278.4640 

277.7989 

279. 0132 

280. 5970 . 
280.5900 

282.9856 
282.0680 
280.7014 

276.7043 

277.9211 

280. 8384 
285. 0519 

284.8442 

Feet. 
927.448 

+  0.4332 

T  B.M.158 

—  4. 2297 

—  4. 2295 

913. 571 

—  4.2296 

U.  S.  P.  B.  M.  28,  from  T.  B.  M. 
158.* 

_  0.0,550 

0.  a'isa 

911.422 

—  0.6551 

IT.  S.  P.  B.  M.  2gA,  from  T.B.M. 
158* 

+  0.  5593 
+  0.5594 
+  0.5590 

915. 406 

T.  B.  M.  159,  from  T.  B.  M.  158  . . 

+  0.5592 
+  2.1406 

920.602 

+  2. 1430 

T.B.M?160 

199.76  1  S 

—  0. 0104 

—  0.0043 

—  0.0063 

920.579 

2C1.12 
202.66 
203.  CC 

203.96 

203.96 

203.73 
204.93 

206.50 

N 

S 

Mean . 

S 

N 

Mean  . 

S 

K 

Mean  . 

S 

X 

Mean  . 

S 

N 

Mean  . 

S 

N 

Mean . 

S 

s 

N 

Mean  . 

S 

N 

Mean. 

T  B  M  101     

-  0.0070 

+  2.39.38 
+  2.3974 

928  439 

T.B.M.ie2 

+  2.3966 

—  0.9187 

—  0.9166 

926.428 

T.B.M.163 

—  0.9176 

—  1.3076 

—  1. 3657 

920. 945 

-  1.3666 

U.  S.  P.  B.  M.  29,  from  T.  B.  M. 
163* 

—  3. 9963 

-  3. 9979 

907.831 

-  3.9971 

IT.  S.  P.  B.M.  29A,  from  T.B.M. 
163* 

—  2. 7813 

-  2.7796 

911. 823 

—  2. 7804 

Base  of  rail  at  Wyoming  depot, 
from  T.B.M.163* 

+  0. 1370 

021. 304 

+  0.5 

-  0.0 

—  1.6 
+  1.6 

0.4 
1.1 

T.  B.  M.  164,  from  T.  B.  M.  163  . . 

~"+ '4^3500' 
+  4.3511 

935. 218 

T.B.M.165 

+  4.3505 

— "o.'iioor 

-  0. 2093 

984.587 

-  0.2077 
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HtsulU  of  j}r€cise  leveling^  Vulathf  Minn.,  to  St,  Paul,  Minn.,  May  1  to  September  S5, 
9  I89I— Continued. 

[Bench  marks  marked  thiia  *  are  not  in  the  main  line  of  lerols.    In  thoAa  redactlona  the  valua  of  1 

r  la  3.2808W28  feet.] 


Bench  marka. 

Dia. 
tance. 

Direo 
Uon. 

Difference 

of  eleva 

Uon. 

Meters. 
-  2.4873 
~  2.4890 

T. 

r. 

K. 

Elevation  aliore 
Ckiro  datum. 

T.B.M.1G6 

Km. 
207.66 

200.04 

210.42 

210.  50 
210.54 

210.54 

210.65 

210.  65 
212. 13 
213. 87 
215. 58 
217. 17 
218. 72 
219. 32 

S 

N 

Mean. 

S 

N 

Moan. 

S 

N 

S 

Mean. 
S 

S 

N 

Mean. 

N 

S 

S 

Mean. 

S 

N 

Mean. 

S 

N 

Mean . 

S 

N 

Mean. 

S 

N 

Mean  . 

S 

N 

Mean. 

S 

N 

Mean . 

S 

N 

Mean. 

S 

N 

Mean. 

Mm. 
>-  0.9 
+  0.8 

+  1.4 

—  1.4 

-  4.2 
+  1.7 

+  2.4 

Mm.    Mm. 

0.6  ; 

MHer$. 
282.3560 

280.1910 

285.1174 

284.5874 
283.5306 

284.7632 

283.4880 

284.7048 
283.3635 
288.5159 
294.0497 
294.2874 
288.5584 
288.2205 

Feet. 
026  373 

0.0 
1.4 

14.7 

T.B.M.167 

-  2.4882 

~1  2.1664 

—  2. 1636 

010  270 

U.aP.B.M.30 

-  2.1650 

"+T9306 
+  4. 9247 
+  4.9240 

035.433 

Baae  of  rail  at  Forest  Laki> 
depot,  ftom  P.  B.  M.  30* 

V.  S.  P.  B.  M.  31,  from  P.  B .  M. 
30* 

+  4.9264 

—  0..'i300 

033.604 

—  1.5780 

-  1.6777 

+  0.2 
-0.1 

0.1 
0.4 

0.1 

0.4 
1.0 
1.6 
1.5 
0.0 
1.1 
0.8 

14.7 
14.7 

14.7 
14.7 

030.256 

U.S.P.B.  M.  31  A,  from  P.  B. 
M.* 

-  1.5778 

—  0. 35.13 

-  0.3554 

—  0.3540 

-  0.9 
+  1.2 
-0.2 

-  0.1 
+  0.1 

+  0.7 

034.271 

m 

TJ.  S.  P.  B.  M.  32,  from  P.  B.  M. 
30* 

-  0.3542 

-  1.6284 

-  1.6286 

030.090 

-  1.6285 

tr.S.  P.  B.  M.  32A,fromP.  B. 
M.30* 

—  0,4133 

034.070 

—  0.4120 

-0.6 

T.B.M.168fromP.B.M.30.... 

-  0.4126 

"-  Tr7r.24" 

—  1.  75o3 

—  1.5 
+  1.4 

029.670 

—  1.7539 

T.B.M.169 

+  5. 1548 

—  2.4 

046.583 

+  5.1500 

+  2.4 

—  2.2 
+  2.2 

-  0.1 
+  0.0 

+  1.7 

-  1.7 

+  1.1 

—  1.2 

T.B.M.170 

+  5. 1524 

+  C.43G0 
+  6.4316 

067.601 

T  B  M  171 

+  6.4338 

—  0. 6622 

-  0. 6623 

005.518 

-  0.6623 

T,B.M.K2 

—  5.  7307 

—  6. 7273 

040.722 

T.B.M.173 

-  5. 7290 

-  0. 3330 

-  0.3307 

045.633 

-  0. 3319 
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MeBuJU  of  precise  leveUng,  Duluih,  Minn*,  to  St,  Paul,  Minn.,  Md/y  1  to  S^temlker  25, 

i55i— Continued. 

[Bench  marka  marked  thus  *  are  not  In  the  main  line  of  levels.    In  these  rednotions  the  Talne  of  1 

meter  is  3.28086028  feet.] 


Bench  marks. 

Dis- 
tance. 

Direo- 
Uou. 

Difference 
of  eleva- 
tion. 

y. 

t. 

R. 

Elevation  ahdve 
Oaito  dAtnm. 

T.B.M.173  A 

Km. 
220.71 

221.56 

223.03 
223.06 

223.97 
223.97 

224.06 
225.45 

226.47 

228.11 

229.43 

230.81 

230.83 

230.83 

S 

N 

tfeao. 

S 

N 

N 

Mean 

S 

N 

Mean. 

S 

N 

S 

Mean. 

S 

N 

Mean. 

S.-... 

N 

S 

N 

Mean. 

S 

s 

N 

Mean. 

S 

N 

Mean. 

S 

N 

Mean. 

S 

N 

Mean. 

S 

N 

Mean. 

S 

K 

Mean. 

S 

N 

Mean. 

MeUrs. 
+  1.3780 
+  1.3767 

-0.7 
■h  0.6 

+  2.0 

—  5.1 

+  2.2 

—  0.6 
+  0.6 

+2.8 

— a.o 

+0.8 

0.0 
0.0 

+0.4 
+0.7 
—1.0 
-0.0 

Urn. 
0.4 

L7 

0.4 
1.0 

0.0 
0.3 

ifm. 

16.1 
15.1 

Meten, 
289.6038 

290.3583 

200.7110 
291.1043 

290.2166 
201.4343 

291.2537 
201.9164 

290.6151 

292.9695 

287.0668 

290.0696 

4 

289. 1257 
290.3388 

Ped. 

edo.153 

+  L8778 

T  B  M.174 

i-  0.7516 
q-  0.7606 
+  0.7623 

062.628 

+  0.7545 

T.BM.174A 

+  0.3533 
+  0.3621 

053  785 

+  0.3627 

T.B.M  175 

+0. 3910 
+0.3963 
+0.3925 

066  075 

+0.39T33 

*U.  S.  P.  B.  M.  33  firom  T.  B.  M. 
175 

--0.8877 
—0.8877 

052.163 

-4)8877 

•ir.S.P.B.M.33  A  fromT.B. 
M.175 

+0.3296 
+0.3203 
+0.3310 
+0.3300 

956.158 

+0.8300 

^Base  of  rail  at  Cent«rville  de- 
pot from  T.  B.  U.  175 

+0.1494 

055.566 

+1.2 
-1.2 

+0.3 
-0.3 

+0.8 
-«.9 

±J:i 

+0.1 
-0.2 

+0.2 
-0.2 

0.8 
0.2 
0.6 
0.7 
0.8 

0.1 

0.1 

15.2 
15.2 

T.  B.  M.  176  fWmj  T.  B.  M.  175 . . . 

+0.8109 
+0.8133 

057.740 

+0.8121 

T.B.M.177 

—1. 3016 
—1.3010 

053. 470 

—1.3013 

T.B.M.178 

+2.3486 
+2:.M63 

061. 162 

+2.3444 

T.B.M.179 

—6.8987 
-6.8917 

941.8^ 

—6.8927 

T.B.M.180 

+3.0016 
+3.0040 

961.680 

+3.0028 

*U.  S.  P.  B.  M.  34  ftom  T.  B.  M. 
180 

-0.0440 
—0.9437 

948.584 

-0.9430 

*U.  &  P.  B.  M.  34  A  from  T.  B. 
M.180 

+0.  2690 
+0.2694 

952.564 

+0.2692 
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Ite9uli9  of  precise  leveling  IhUmth,  Minn.^  to  St,  Paul,  Minn,,  May  1  to  September  t5, 

i^di—Continned. 


[Bench  marks  marked  thoa  *  are  not  in  the  main  line  of  levels.    In  these  rednotlons  the  ralne  of  I 

meter  is3.28O80O28  feet.] 


Bench  marks. 

Dls- 
tance. 

Direc. 
tlon. 

Difference 
of  eleva- 
tion. 

V. 

r. 

B. 

Elevation  above 
Cairo  datom. 

•BaRe  of  raU  at  St.  P.  ic  D., 
andM.,  St.Ste.  M.&  A.  By. 
orosslnx  at  Bald  Eagle  de- 
pot, from  T.  B.  M.  180 

Knk. 

230.94 
232.56 

232.67 

232.67 

232.64 
232.04 

232.66 
234.39 

234.40 

234.49 
235.52 
237.02 

238.42 

8 

S 

N 

Mean. 

S 

Mean. 

8 

N 

N 

S 

N 

Mean. 

S 

N 

Mean. 

S 

N 

S 

N 

Mean. 

S 

S 

N 

Mean. 

S 

N 

Mean. 

S 

N..... 

Moan. 

S 

N 

Mean. 

S 

N 

Mean. 

S 

N 

Mean. 

Meteri. 

-00.890 

Mm, 

Jfm. 

Mm, 

Metera, 

290.0806 
292.2873 

291.8054 

292.5237 

29L2482 
292.4640 

292.2793 
288.9607 

288.3654 

289.5744 
290.3597 
290.9043 
286.7642 

Feet. 
051  552 

+1.1 
—1.0 

+0.1 
—0.2 

+0.7 
+1.4 
-0.3 
-0.2 
—1.6 

+0.2 
-0.1 

+1.7 
—0.3 
-0.3 
-1.3 

0.7 
0.1 
0.8 

0.1 
0.4 

15.2 

16.2 
16.2 

15.2 
16.2 

U.  S.  P.  B.  M.  35  fh>m  T.  B.  M. 
180 

+2.2166 

+2.2187 

958  956 

+2.2177 

m.  8.  P.  B.  M.  36  from  P.  B.  M. 
35 

~0.98?0 
—0.9817 

956.736 

--0.9819 

* 

*  r.  S.  B.  H.  36  A  from  P.  B.  H. 
35 

+0. 2357 
+0.2350 
-f  0.2367 
+0.2866 
+0.2380 

050.733 

+0.2364 

*  IT.  S.  P.  B.  M.  37  from  P.  B.  M. 
35 

—1.0393 
— l.(B90 

966.647 

—1. 0391 

*Ti.S.P.B.M.37  A 

+0. 1750 
+0. 1770 
+0. 1770 
+0. 1780 

969.636 

+0.1767 

*  Ba«e  of  rail  at  White  Bear 
depot  from  P.  B.M.  35 

—0.0080 

958.090 

—0.9 
+  1.0 

0.0 
0.0 

-0.8 
+0.8 

—0.1 
0.0 

+0.6 
-0.5 

+L6 
-1.7 

0.6 

0.0 

0.2 
0.0 
0.4 
1.1 

15.2 
16.2 

T.  B.  M.  181  from  P.  B.  M.  35. . . . 

—3. 3257 
—3.3276 

948.042 

—8.3266 

*  U  S.  P.  B.  M.  38  from  T.  B.  M. 
181 

-0.6053 
-0.6053 

946.066 

—0.6053 

W.S.P.B.M.38A  from  T.  B. 
M.181 

+0.6140 
+0.6134 

950.056 

+0. 6137 

T.  B.  M.  182  from  T.  B.  M.  181  . . 

+1. 3991 
+1.3990 

952.632 

+1.3990 

T.  B.M.  183 

+0.5440 
+0.5451 

954.419 

+0.5446 

T.  B.M.  184 



—4.1517 
—4.1484 

940  808 

—4.1501 
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Hesulta  of  precise  leveling,  Ihiluth,  Minn.,  io  Si.  Faul,  Minn.,  May  1  to  September  £5, 

i^di— Continaed. 


I  Bench  marks  marked  ihna  *  are  not  in  the  main  line  of  levela.    In  theae  redootiona  the  value  of  1 

meter  ia  8.23086928  feet.] 


Bench  marks. 

Dia- 
tauce. 

Aw. 
'240. 32 

241.70 
242. 51 

242.08 

242.85 

242.75 
242.75 

Direc. 
tion. 

DiflTerence 
of  eleva- 
tion. 

V. 

r. 

R. 

Elevation  above 
Cairo  datum. 

T.B.M.185 

S 

N 

S 

N 

Mean. 

S 

N 

Mean. 

S 

N 

N 

Mean. 

S 

N 

S 

Mean. 

S 

N 

Mean. 

S 

N 

Mean. 

M€ter$, 
—6.2390 
—5.2474 
—5.2405 
-5.2401 

Mm. 
-2.7 

It? 

—1.6 

+2.0 
-2.1 

+2.6 
+1.1 

+0.5 
+0.6 
-0.9 

-0.2 
+0.1 

+0.2 
—0.1 

-0.2 
+0.1 

1.8 
-1.7 

—4.8 
+2.2 
+2.0 

-4).  8 
+0.9 

-2.4 
+6.8 
-1.5 
—2.4 

-0.7 

Mm. 
1.3 

L4 
1.8 

0.8 

0.1 

0.1 

0.1 
1.2 
L4 

0.6 
1.4 

0.0 
L3 

Mm. 

16.4 

15.4 
16.4 
16.4 

Meters. 
281. 5125 

277.6454 
279.8611 

280.7570 

280.5780 
278.9365 
280.1461 

r 

275. 1792 
272.9909 

271.9114 
258.1960 

253.5353 
231.6733 

Feet. 
923.606 

—5.2417 

T.B.M.186 

—8.8601 
—3.8650 

910.918 

-3.8671 

U.S.P.B.M.89 

+1.7131 
+1.7196 
+1.7146 

916.547 

+L7157 

T.B.M.187 

+1.3960 
+1.3960 
+1.8974 

921.129 

+1.3966 

*U.8.P.B.M.89  A  from  T.  B. 
M.187 

—0.1794 
—0.1797 

020  640 

—0.1796 

*U.S.P.B.M.40fhmiT.B.M. 
187 

—1.8213 
—1.8210 

915. 154 

—1.8211 

•TJ.S.P.B.M.40A  fromT.B. 
M.187 

-0.6113 
—0.6116 

919.123 

,N..::: 

i  Mean. 

—0. 6115 

T.  B.  M.  188  from  T.  B.  M.  187. . . 

244.35 
245. 14 

246.15 
247.53 

248. 08 

S 

N 

Mean. 

S 

N 

S 

Mean. 

S 

N 

Mean. 

S 

N 

S 

N 

Mean. 

S 

N 

—5.5802 
—5.5767 

902.827 

—6.5784 

T.'B.M.189 

—2. 1780 
—2.1846 
-2.1843 

895  667 

—2.1823 

T.B.M.190 

—1.0847 
-L0864 

892.106 

—1.0656 

T.B.M.191 

—13.7130 
—13. 7217 
—13.7139 
—13.7130 

847. 107 

—13.7164 

T.B.M.191  A' 

—  4.6620 

—  4.6594 

831.816 

" 

1  Mean. 

—  4.6607 

T.B.M.192 

249. 30 

S 

N 

S 

Mean. 

—21.8657 
—21. 8590 
—21.8613 

760.090 

—21.8620 
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liesuUs  of  precise  leveling,  Bulutk,  Minn.,  to  St,  Paul,  Minn.,  May  1  to  September  $6, 

ISBi'-Contmned, 

[Bench  marks  marked  thus  *  are  not  in  the  main  line  of  levels.    In  these  reductions  the  value  of  1 

meter  is  3.28086928  feet.] 


Bench  marks. 

Dis- 
tance. 

Direc- 
tion. 

Difference 
of  eleva- 
tion. 

V. 

r. 

B. 

Elevation  above 
Cairo  datum. 

T.B.M.193 

Km. 
249.90 

251.08 
251.23 
261.18 

S 

N 

Mean. 

S 

N 

Mean. 

S 

N 

Mean. 

8 

N 

Mean. 

MeUri. 

-8.6686 

-8.6593 

Mm. 
—0.3 
+0.4 

0.0 
0.0 

—0.2 
+0.2 

—0.7 
+0.7 

Mm. 
0.2 

0.0 
0.1 
0.6 

Mm. 
15.7 
15.7 
15.7 

Metert. 
223.0144 

220.4215 

Feet. 
781.681 

-8.6589 

U.S.P.B.M.68of  0.T7.F 

-2.5929 
—  2.5929 

723.174 

-2.5929 

U.  S.  P.B.  M.  69of(O.W.F.) 
— "oldB.M.A." 

-f  1.2170 
-f  1.2166 

+  1.2168 

•tr.  S.  T.  B.  M.71  (O.W.F.) 
from  P  B  M  68                 .   - 

+  1.6712 
+  1.6698 

+  1.6706 

DESCRIPTION  AND  ELEVATIONS    OF 


PRECISE    BENCH  MARKS  BETWEEN  DULUTH  AND 
ST.  PAUL. 


[NoTB.— Elevations  are  given  in  meters  and  feet  above  the  Cairo  datum  plane.  A  P.  B.  M.  is  a  j^re- 
else  bench  mark  which  is  set  with  special  care  so  as  to  be  practicallv  permanent.  A  T.  B.  M.  is  a 
temporary  benchmark  whose  elevation  Is  as  well  determined  as  the  P.  B.  M.,  but  which  is  not  regarded 
as  speciatij  permanent.  To  reduce  to  mean  gulf  level  at  Bilozi,  Miss.,  subtract  21.26  feet  (prelimi- 
nary' value)  fr(Hn  the  elevations  here  given.  These  bench  marks  were  established  in  1891.  One 
meter =3.2808693.] 


Dalnth  water  gauge  is  a  graduated  board  gauge  fastened  to  the  soatb  ]^ier  of  the 
canal  connecting  Lake  Superior  with  the  Bay  of  Duluth,  at  Duluth,  Minn.  It  is 
195  feet  from  the  west  end  of  the  pier.  By  the  records  of  the  United  States  Engi- 
neers' office  at  Buluth  the  zero  of  the  gau^e  is  set  at  the  "plane  of  1873,"  which  is 
approximately  601.24  feet  above  mean  sea  level.    It  is  designated  as  gauge  No.  18. 

Elevation,  189.4599  meters.    621.598  feet. 

B.  M.  1  of  U.  S.  Engineers  at  Duluth  is  the  upper  surface  of  the  water  table  of 
Miller's  Block,  at  the  east  comer  of  Lake  avenue  and  Superior  street,  Duluth,  Minn. 
It  is  12  feet  and  1  inch  south  of  the  corner  of  building,  and  on  the  Lake  avenue  side. 
Established  in  1873. 

Elevation,  197.2313  meters.    647.090  feet. 

B.  M.  19  of  U.  S.  Engineers  at  Duluth  is  top  of  tack  in  square  of  black  paint  on 
top  surface  of  cap,  at  north  end  of  Graves  Slip,  in  Duluth,  Minn.  Is  about  2  feet 
from  a  snubbing  post  and  234  feet  north  of  the  nrst  angle  in  the  wharf.  Was  estab- 
lish-id  in  1887. 

Elevation,  191.3050  meters.    627.647  feet. 

B.  M.  23  of  XT.  S.  Engineers  at  Duluth  is  marked  by  square  of  black  paint,  2 
inches  in  diameter,  and  is  top  surface  of  granite  pedestal  supporting  an  iron  post 
of  the  Sixth  avenue  viaduct,  over  the  railroad  tracks  at  Dulutn,  Minn.  It  i&at  the 
eastern  end  of  the  southern  bent  of  posts,  and  is  near  the  north  line  of  Bailroad 
street. 

Elevation,  191.8815  meters.    629.538  feet. 

B.  M.  in  "Iron  Bay  Iron  Works"  building,  is  cross  cut  in  office  doorstep  of 
"Iron  Bay  Iron  Works"  building,  at  West  Duluth,  Minn.;  it  is  6  inches  from  north 
jamb  and  2  inches  from  front  of  step. 

Elevation,  197.7750  meters.    648.874  feet. 

U.  S.  P.  B.  M.  No.  1  is  top  of  copper  bolt  in  vitrified  clay  slab  in  ground,  and  sur- 
mounted by  iron  pipe.  It  is  522  feet  northward  from  the  West  End  depot,  and  44  feet 
eastward  from  the  St.  Paul  and  Duluth  Railway  track.  It  is  59  feet  southward  from 
Railroad  bridge  No.  48,  and  about  5  miles  south  ward  from  the  Duluth  Union  depot 

Elevation;  199.6706  meters.    655.093  feet. 


Digitized  by  VJOOQIC 


APPENDIX  W  W — REPORT  OV  MISSISSIPPI  RIVEft  COMMISSION.     3099 

U.  S.  p.  B.  M.  1  A.  is  top  of  irou  cap  on  toii  of  pipe  over  P.  B.  M.  1,  described 
above. 

Elevation,  200.8829  meters.    659.071  feet. 

U.  S.  P.  B.  M.  2  is  top  of  copper  bolt  in  vitrified  clay  slab  in  ground,  and  sur- 
mounted by  iron  pipe.  It  is  43  feet  eastward  of  the  St.  Paul  and  Duluth  Railway 
track,  and  66  feet  west  of  the  public  road  leading  from  Duluth  to  Fond  du  Lac,  and 
1,476  feet  northward  from  the  depot  at  Smithville,  St.  Louis  County,  Minn.  It  is 
156  feet  northeastward  from  the  railroad  section  house.  There  is  an  irou  post  pro- 
jecting 6  inches  above  ground,  148  feet  southward  from  the  bench  mark,  and  on 
which  are  the  letters  "St.  P.  &  D.  R.  R."  This  post  is  said  to  be  the  north- 
east comer  of  SE.  i,  of  NE.  i  of  sec.  27,  T.  49,  H.  15. 

Elevation,  220.3716  meters.    723.010  feet. 

U.  S.  P.  B.  M.  2  A  is  top  of  iron  cap  on  top  of  pipe  over  P.  B.  M.  2,  described 
above. 

Elevation,  221.5849  meters.    726.991  feet. 

U.  S.  P.  B.  M.  3  is  top  of  copper  bolt  in  vitrified  clay  slab  in  ground,  and  sur- 
mounted by  iron  pipe.  It  is  52  feet  north  of  the  St.  Paul  and  Dulutn  Railway  track, 
6,562  feet  west  of  the  St.  Paul  and  Duluth  Railway  depot  at  Short  Line  Park,  St. 
Louis  County,  Minn.  It  is  at  the  east  end  of  high  embankment  on  the  St.  Paul 
and  Duluth  Railway,  and  is  in  southwest  corner  of  a  field. 

Elevation,  297.4737  meters.    975.972  feet. 

U.  S.  P.  B.  M.  3  A  is  top  of  iron  cap  on  top  of  pipe  over  P.  B.  M.  3,  described  above. 

Elevation,  298.6914  meters.    979.967  feet. 

T.  B.  M.  25  is  nail  in  root  of  stump  10  feet  west  of  St.  Paul  and  Duluth  Railway 
track,  and  is  10  feet  from  station  milepost,  1  mile  north  of  HoweU,  Minn.  This  bench 
mark  was  established  by  some  former  survey. 

Elevation,  338.0249  meters.    1,109.015  feet. 

U.  S.  P.  B.  M.  4  is  top  of  copper  bolt,  in  vitrified  clay  slab  in  ground,  and  sur- 
mounted by  iron  pipe.  It  is  49  feet  south  of  the  St.  Paul  and  Dulutii  Railway  track, 
and  6,890  feet  east  of  the  depot  at  Thomson,  Carlton  County,  MiUn.  It  is  298  feet 
west  o£  a  cattle  guard,  and  2.5  feet  north  of  the  right  of  w^v  south  fence. 

Elevation,  332.4313  meters.    1,090.664  feet. 

U.  S.  P.  B.  M.  4  A  is  top  of  iron  cap  on  top  of  pipe  over  P.  B.  M.  4,  described  above. 

Elevation,  333.6433  meters.     1,094.640  feet. 

U.  S.  P.  B.  M.  5  is  cross  cut  on  top  of  window  sill  of  the  Carlton  County  court- 
house at  Carlton,  Minn.  It  is  in  the  first  window  north  of  the  tower  and  on  the 
western  side  of  the  building.    The  bench  mark  is  marked  thus:  U.  S.  -f  B.  M. 

Elevation,  338.2783  meters.    1,109.847  feet. 

T.  B.  M.  39  is  spike  in  root  of  pine  tree  3  feet  in  diameter  on  eastern  side  of  public 
road  loading  south  from  Carlton,  Minn.  It  is  about  2,950  feet  north  of  the  junc- 
tion of  the  public  road  with  the  old  military  road  leading  from  Superior  to  St. 
Paul. 

Elevation,  344.8215  meters.    1,131.314  feet. 

U.  S.  P.  B.  M.  6  is  top  of  copper  bolt  in  vitrified  clay  slab  in  ground,  and  sur- 
mounted by  iron  pipe.  It  is  1  foot  southward  from  the  southern  fence  of  the  Supe- 
rior and  St.  Paul  Military  road  and  on  land  of  Michael  O'Donuell,  in  Carlton  County, 
Minn.  It  is  371  feet  eastward  from  the  northwest  corner  of  sec.  1,  T.  47.  R.  17,  aild 
is  190  feet  northward  from  O'Donnell's  house,  and  is  about  6  miles  soutnward  from 
the  town  of  Carlton. 

Elevation,  345.5067  meters.    1,133.562  feet. 

U.  S.  P.  K  M.  6  A  is  top  of  iron  cap  on  top  of  pipe  over  P.  B.  M.  6,  described  above. 

Elevation,  346.7206  meters.    1,137.545  feet. 

U.  S.  P.  B.  M.  7  is  top  of  copper  bolt  in  vitrified  clay  slab  in  ground,  and  sur- 
mounted by  iron  pipe.  It  is  about  100  feet  northward  from  the  Military  road  and 
500  feet  Westward  from  the  bridge  over  Blackhoof  River,  and  8.5  miles  eastward  from 
Bamum,  in  Carlton  County,  Minn.  There  are  two  Norway  pine  trees  blazed,  respect- 
ivelv,  79  feet  northward  and  62  feet  northeastward  from  the  bench  mark. 

Elevation,  338.6807  meters.     1,111.167  feet. 

U.  S.  P.  B.  M.  7  A  is  top  of  iron  cap  on  top  of  pipe  over  P.  B.  M.  7,  described  above. 

Elevation,  339.8991  meters.    1,115.165  feet. 

T.  B.  M.  55  is  spike  in  root  of  pine  tree  3  feet  in  diameter,  west  of  Military  road, 
about  1,640  feet  southward  from  farmhouse.  The  bench  mark  is  on  top  of  a  hill 
where  the  road  turns  southward  and  is  3.4  miles  south  westward  from  Blackhoof 
Bridge,  in  Carlton  Countv,  Minn. 

Elevation,  371.5908  meters.     1,219.141  feet. 

U.  S.  P.  B.  M.  8  is  top  of  copper  bolt  in  vitrified  clay  slab  in  ground,  and  sur- 
mounted by  iron  pipe.  It  is  59  feet  northwestward  from  the  Military  road  and  193 
feet  northward  from  the  junction  of  the  Military  road  with  public  road  leading  to 
Bamum.    The  bench  mark  is  3.9  miles  east  of  Bamum,  in  Carlton  County,  Minn, 

Eleyationi  361.4218  meters.    1,185.778  feet. 
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U.  S.  p.  B.  M.  8  A  is  top  of  iron  cap  on  top  of  pipe  over  P.  B.  M.  8>  described  above. 

Elevation,  3ip2.6an8  meters.    1,189.748  feet. 

U.  S.  P.  B.  M.  9  is  top  of  copper  bolt  in  vitrified  clay  slab  in  ground,  and  sur- 
mounted by  iron  pipe.  It  is  in  the  southeast  comer  of  sec.  36,  and  is  17  feet  north- 
ward from  the  township  corner  marking  Ts.  46  and  47,  Rs.  18  and  19,  and  being  the 
northwest  comer  of  T.  46,  R.  18,  in  Carlton  County,  Minn.  The  township  comer 
is  marked  by  an  iron  bolt  driven  about  3  feet  in  the  ground  and  is  in  the  pablic 
road.    Th0  bench  mark  is  about  1  mile  east  of  Bamum  depot. 

Elevation,  366.3258  meters.    1,201.867  feet. 

U.  S.  P.  B.  M.  9  A  is  top  of  iron  cap  on  top  of  pip©  over  P.  B.  M.  9,  described  above. 

Elevation,  367.5488  meters.    1,205.880  feet. 

T.  B.  M.  59  is  railroad  spike  in  root  of  pine  tree,  103.5  feet  eastward  from  the 
threshold  of  the  railway  depot  at  Bamum,  Carlton  County,  Minn. 

Elevation,  340.7425  meters.    1117.932  feet. 

T.  B.  M.  62  is  railroad  spike  in  root  of  poplar  tree,  8  feet  east  of  fence,  58  feet  east 
of  St.  Paul  and  Duluth  Railway  track,  705  feet  south  of  public  road  and  railroad 
crossing,  and  about  3  miles  south  of  Bamum,  in  Carlton  County,  Minn. 

Elevation,  336.6038  meters.    1,104.353  feet. 

U.  S.  P.  B.  M.  10  is  top  of  copper  bolt  in  vitrified  clay  slab  in  ground,  and  sur- 
mounted by  iron  pipe.  It  is  20  feet  8  inches  from  the  southeast  comer  of  L.  L.  Sar- 
geanfs  dwelling  house,  in  Moose  Lake,  Carlton  County^  Minn.  It  is  145  feet  east- 
ward from  the  St.  Paul  and  Duluth  Railway  track,  and  ^2  feet  eastward  from  the 
railway  depot,  and  525  feet  eastward  from  a  warehouse  uuder  which  is  the  northwest 
comer  of  sec.  21,  T.  46,  R.  19. 

Elevation,  329.1897  meters.    1,080.028  feet. 

U.  8.  P.  B.  M.  10  A  is  top  of  iron  cap  on  top  of  pipe  over  P.  B.  M.  10,  described  above. 

Elevation,  330.4060  meters.    1,084.019  feet. 

U.  S.  P.  B.  M.  11  is  top  of  copper  bolt  in  vitrified  clay  slab  in  ground,  and  sur- 
mounted by  iron  lupe.  It*  is  321  feet  southward  from  the  south  side  of  the  railway 
depot  at  Sturgeon  Lake,  Pine  County,  Minn.,  and  34  feet  east  of  the  St.  Paul  and 
Duluth  Railway  track.  It  is  209  feet  south  westward  ttom  Cunningham's  barn,  on  a 
steep  hillside  which  slopes  southeastward  to  the  bed  of  a  former  Ic^e. 

Elevation,  331.6033  meters.    1,087.947  feet. 

U.  S.  P.  B.  M.  11 A  is  top  of  iron  cap  on  top  of  pipe  over  P.  B.  M.  11,  described  above. 

Elevation,  332.8266  meters.    1,091.961  feet. 

U.  S.  P.  B.  M.  12  is  top  of  copper  bolt  in  vitrified  clay  slab  in  ^ound,  and  sur- 
mounted bjr  iron  pipe.  It  is  on  land  of  H.  S.  Akin,  in  Willow  River  village.  Pine 
County,  Minn.  It  is  3.3  feet  west  of  the  southwest  comer  of  sec.  2,  T.  44,  K.  20; 
is  23  feet  from  each  of  two  white  pine  witness  tr^es  to  the  section  corner  above 
named,  and  is  108  feet  northeastward  from  Akin's  house. 

Elevation,  319.2809  meters.    1,047.519  feet. 

U.  S.  P.  B.  M.  12  A  is  top  of  iron  cap  on  top  of  pipe  over  P.  B.  M.  12,  described  above. 

Elevation,  320.4954  meters.    1,051.504  feet. 

U.  S.  P.  B.  M.  13  is  top  of  copper  bolt  in  vitrified  olay  slab  in  ^ound,  and  sur- 
numnted  by  iron  pipe,  on  land  of  Hugh  Conway,  at  Kettle  Kiver  station,  Pine  County, 
Miim.  It  is  262  Veet  west  of  a;point  on  the  St.  Paul  and  Duluth  Railway  track, 
which  is  390  feet  south  of  the  railway  depot.  It  is  32  feet  west  of  a  fence  and  147 
foot  westward  from  the  northwest  corner  of  a  school  house. 

Elevation,  320.2437  meters.    1,050.678  feet. 

U.  S.  P.  B.  M.  13  A  is  top  of  iron  cap  on  top  of  pipe  over  P.  B.  M.  18,  described 
above. 

Elevation.  321.4588  meters.    1.054.664  feet. 

T.  B.  M.  86  is  railroad  spike  in  root  of  elm  tree  1  foot  in  diameter,  about  100  feet 
west  of  the  St.  Paul  and  Duluth  Railway  track  and  about  500  feet  southeastward 
from  Finlayson  depot.  Pine  County.  Minn. 

Elevation,  343.8081  meters.     1,1271983  feet. 

T.  B.  M.  90  is  railroad  spike  in  root  of  pine  tree  18  inches  in  diameter,  about  70 
feet  west  of  the  St.  Paul  and  Duluth  Railway  track  and  1,100  feet  north  of  the 
north  lieadblock  of  the  railway  Biding  at  Miller  station.  Pine  County,  Minn. 

Elevation,  350.9045  meters.    1,151.272  feet. 

U.  S.  P.  B.  M.  14  is  top  of  copper  bolt  in  vitrified  clay  slab  in  ground,  and  sur- 
mounted by  iron  pipe.  It  is  45  feet  east  of  the  St.  Paul  and  Duluth  Railway  track 
and  1,060  feet  south  of  the  railway  section  house  at  Miller  station,  Pine  County, 
Minn.  It  is  60  feet  southeastward  from  the  east  end  of  a  wooden  culvert  under  the 
railway  track. 

Elevation.  350.4838  meters.    1^149.892  feet. 

U.  S.  P.  B.  M.  14  A  is  top  of  iron  cap  on  top  of  pipe  over  P.  B.  M.  14,  described 
above. 

Elevation,  351.6959  meters.    1,153.868  feet. 

U.  S.  P.  B.  M.  15  is  top  of  copper  bolt  in  vitrified  clay  slab  in  ground  and  sax- 
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motrnted  by  iron  pipe.  It  is  121  feet  west  of  the  St.  Paul  and  Dulath  Railway- track 
and  150  feet  northwestward  from  the  northwest  corner  of  the  railway  depot  at 
Sandstone  Junction,  Pine  County ,  Minn. 

Elevation,  347.'2714  meters.    1, 139.352  feet. 

U.  S.  P.  B.  M.  15  A  is  top  of  iron  cap  on  top  of  pipe  over  P.  B.  M.  15,  described 
above. 

Elevation,  348.4904  meters.    1,143.351  feet. 

T.  B.  M.  99  is  spike  in  root  of  pine  stump,  2  feet  in  diameter,  30  feet  west  of  St. 
Paul  and  Dulnth  Railway  track,  about  490  feet  north  of  north  end  of  railroad  exca- 
vation, and  2.3  miles  south  of  Sandstone  Junction  depot,  in  Pine  County,  Minn. 

Elevation,  346.1816  meters.    1,135.777  feet. 

U.  S.  P.  B.  M.  16  is  a  cross  cut  on  top  the  granite  bridge  seat  of  the  northeast  cor- 
ner of  the  trussed  span  of  the  St.  Paul  and  Duluth  Railway  over  Grindstone  River  at 
Hinckley.  Pine  County,  Minn.  It  is  6  inches  from  the  south  face  and  6  Inches  from 
the  east  face  of  the  stone  and  10  inches  from  the  southeast  corner  of  the  bed  plate 
under  the  inclined  end  post  of  tlie  bridge.    It  is  marked  thus :  U.  S.  +  B.  M. 

Elevation,  319.9163  meters.    1,049.604  feet. 

U.  S.  P.  B.  M.  17  is  top  of  copper  bolt  in  vitrified  clay  slab  in  ground,  and  sur- 
mounted by  iron  pipe.  It  is  in  the  northeast  angle  formed  by  the  crossing  of  the  St. 
Paul  and  Duluth,  and  the  Eastern  Minnesota  Railways  at  Hinckley,  Pine  County, 
Minn.  It  is  123  feet  northeastward  from  the  center  of  the  crossing,  48  feet  north- 
westward from  center  of  the  Eastern  Minnesota  Railway,  and  6o  feet  eastward 
from  the  center  of  the  St.  Paul  and  Duluth  Railway. 

Elevation,  320.2046  meters.    1,050.549  feet. 

U.  S.  P.  B.  M.  17  A  is  top  of  iron  cap  on  top  of  pipe  over  P.  B.  M.  17,  described 
above. 

Elevation,  321.4245  meters.    1,054.552  feet. 

T.  B.  M.  108  is  a  railroad  spike  in  root  of  maple  tree  8  Inches  in  diameter  65  feet 
east  of  St.  Paul  and  Duluth  Railway  track  anci  580  feet  northward  from  the  north 
headblock  of  the  railway  siding  at  Mission  Creek  station,  Pine  County,  Minn. 

Elevation,  310.7197  meters.    1,019.431  feet. 

U.  S.  P.  B.  M.  18  is  top  of  copper  bolt  .in  vitrified  clay  slab  in  ground  and  sur- 
mounted by  iron  pipe.  It  is-46  feet  east  of  the  St.  Paul  and  Duluth  Railway  track, 
4.5  feet  west  of  right  of  way  fence  and  2,600  feet  south  of  the  railway  depot  at  Mis- 
sion Creek,  Pine  County,  Minn.  There  is  an  excavation  in  the  railroad  track  at 
this  point  about  3  feet  deep. 

Elevation,  306.8203  meters.    1,006.637  feet. 

U.  S.  P.  B.  M.  18  A  is  top  of  iron  cap  on  top  of  pipe  over  P.  B.  M.  18,  described 
above 

Elevation,  308.0406  meters.    1,010.641  feet. 

T.  B.  M.  Ill  LB  railroad  spike  in  top  of  poplar  stump  4  inches  in  diameter,  about 
60  feet  east  of  St.  Paul  and  Duluth  Railway  track,  72  feet  northeastward  from  rail- 
road bridge  No.  24,  and  2.3  miles  south  of  railway  depot  at  Mission  Creek,  Piue 
County,  Minn. 

Elevation,  301.2404  meters.    988.330  feet. 

U.  S.  P.  B.  M.  19  is  top  of  copper  bolt  in  vitrified  clay  slab  in  ^ound,  and  sur- 
mounted by  iron  pipe.  It  is  71  feet  westward  from  the  north  headblock  of  the  rail- 
way siding  at  Browns  Hill,  Pine  County,  Minn. 

Elevation,  302.8735  meters.    993.688  feet. 

U.  S.  P.  B.  M.  19  A  is  top  of  iron  cap  on  top  of  pipe  over  P.  B.  M.  19,  described 
above. 

Elevation,  304.0923  meters.    997.687  feet. 

T.  B.  M.  188  is  railroad  spi^e  in  root  of  white  pine  tree  7  inches  in  diameter,  4.5 
feet  west  of  St.  Paul  and  Duluth  Railway  track  and  about  160  feet  northward  from 
a  24  inch  oast-iron  culvert  pipe  under  the  railway  track  and  2  miles  north  of  Pine 
City,  Pine  County,  Minn. 

Elevation,  298.5087  meters.    979.368  feet. 

U.  S.  P.  B.  M.  20  is  cross  cut  in  top  of  east  end  of  wall  sttpporting  the  track  stringers 
at  the  north  end  of  the  trussed  span  of  the  St.  Paul  and  Diuuth  Railway  over 
Snake  River  at  Pine  city,  Pine  County,  Minn.  It  is  21  inches  east  of  the  east  track 
stringer  and  26  inches  west  of  the  west  side  of  the  inclined  end  post  at  the  north* 
east  comer  of  the  span.    It  is  marked  thus :  U.  S.  -f  B.  M. 

Elevation,  295. 3348  meters.    968.955  feet. 

U.  S.  P.  B.  M.  21  is  top  of  copper  bolt  in  vitrified  clay  slab  in  ground,  and  sur- 
mounted hj  iron  pipe.  It  is  in  the  south  side  of  Robinson  Park  at  Pine  uity,  Pioe 
County,  Minn. :  Is  4  feet  north  of  the  park  fence,  59  feet  west  of  the  southeast  corner 
of  the  park,  141  feet  east  of  the  southwest  corner  of  the  park,  and  161  feet  west  of 
the  St.  Paul  and  Duluth  Railway  track. 

:E;ievation,  294,5520  meters.    966.387  feet. 
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U.  S.  P.  B.  M.  21  A  is  top  of  iron  cap  on  top  of  pipe  oyer  P.  B.  M.  21,  described 
above. 

Elevation,  295.7728  meters.     970.392  foet. 

U.  S.  P.  B.  M.  22  in  top  of  copper  bolt  in  vitrified  clay  slab  in  ground;  and  snr- 
mooDted  by  iron  pipe.  Is  on  land  of  E.  Ed^erton,  at  Brock  Creek  station,  Pine 
County,  Minn.  It  is  5>1  feet  east  of  the  St.  Paul  and  Duluth  Railway  track,  53  feet 
southeastward  from  the  southeast  corner  of  railway  bridge  No.  18,  and  243  feet 
southward  from  the  railway  depot.  The  bench  mark  stands  near  the  edge  of  a 
small  bluff,  and  is  265  feet  westward  from  Edgerton's  dwelling  house. 

Elevation,  290.9333  meters.    954.514  feet. 

U.  S.  P.  B.  M.  22  A  is  top  of  iron  cap  on  top  of  pipe  over  P.  B.  M.  22,  desoribed 
above. 

Elevation,  292.1532  m<»tprs..  958.516  feet. 

T.  B.  M.  132  is  a  railroad  spike  in  root  of  poplar  tree  9  inches  in  diameter,  60  feet 
west  of  St.  Paul  and  Duluth  Railway  track,  2  miles  north  of  Rush  City,  in  Chisago 
County,  Minn.,  and  opposite  the  north  end  of  the  first  railway  curve  north  of  Rush 
City. 

Elevation,  291.3340  meters.    955.829  feet. 

U.  S.  P.  B.  M.  23  is  top  of  copper  bolt  in  vitrified  clay  slab  in  ground,  and  sur- 
mounted by  iron  pipe.  It  is  in  tlie  Presbyterian  churchyard  at  Rush  City,  Chisago 
County,  Minn. ;  is  4  feet  north  of  north  wall  of  church  and  65  feet  from  the  norUi- 
west  corner  of  the  churchyard. 

Elevation,  285.2977  mett^rs.     936.024  feet. 

U.  S.  P.  B.  M.  23  A  is  top  of  iron  cap  on  top  of  pipe  over  P.  B.  M.  23,  as  described 
above. 

Elevation,  286.5140  meters.    940.015  feet. 

U.  S.  P.  B.  M.  24  is  a  cross  cut  in  top  of  stone  foundation  of  St.  Paul  and  Dulutb. 
Railway,  north  of  water  tank  at  Rush  City,  Chisago  County,  Minn.  It  is  on  the 
northeast  corner  of  the  north  pier  of  the  third  beat  of  frame  work  from  the  east  side 
of  the  track  and  is  about  4  inches  from  the  corner  of  the  stone.  Is  marked  thus: 
U.  S.  +B.  M. 

Elevation,  286.3717  meters.    939.548  feet.* 

U.  8.  P.  B.  M.  25  is  top  of  copper  bolt  in  vitrified  clay  slab  in  ground,  and  sur- 
mofinted  by  iron  pipe  at  Hams  Village,  Chisago  County,  Minn.  Is  on  the  north 
(Mid  of  a  small  knoll,  53  feet  east  of  the  St.  Paul  and  Duluth  Railway  track  and  55 
feet  west  of  the  east  fence  of  the  public  road;  849  feet  southward  from  the  railway 
depot  and  206  feet  eastward  from  S.  J.  Stark's  dwelling  house. 

Elevation,  279.8087  meters.     918.016  feet. 

U.  S.  P.  B.  M.  25  A  is  top  of  iron  cap  on  top  of  pipe  over  P.  B.  M.  25,  described 
above. 

Elevation,  281.0200  meters.    921.990  feet. 

T.  B.  M.  147  is  a  railroad  spike  in  root  of  post-oak  tree  10  inches  in  diameter.  It  is 
58  feet  east  of  the  St.  Paul  and  Duluth  Railway  track  and  2  miles  north  of  north 
Branch  depot,  Chisago  Couutv,  Minn. 

Elevation,  288.0466  meters.  '  945.043  feet. 

U.  8.  P.  B.  M.  26  is  a  cross  cut  on  top  of  stone  foundation  of  the  St.  Paul  and  Du- 
luth Railway  water  tank  at  north  Branch,  Chisago  County,  Minn.  It  is  on  the  north- 
west corner  of  the  second  pier  from  north  end,  of  second  bent  of  frame  work  from  the 
railwav  track,  and  is  marked  thus :  U.  S.  -f-  B.  M. 

Elevation,  278.7668  meters.    914.597  feet. 

U.  S.  P.  B.  M.  27  is  top  of  copper  bolt  in  vitrified  clay  slab  in  ground,  and  sur- 
mounted by  iron  pipe.  It  is  45  feot  east  of  the  St.  Paul  and  Duluth  Railway  track 
and  711  feet  south  of  the  south  line  of  Third  street  of  North  Branch  Village,  Chisago 
County,  Minn.,  and  is  about  3  feet  from  the  right  of  way  fence. 

Elevation,  278.2859  meters.     913.020  feet. 

U.  S.  P.  B.  M.  27  A  is  top  of  iron  cap  on  top  of  pipe  over  P.  B.  M.  27,  described 
above.  *  x 

Elevation,  279.5044  meters.    919.017  feet. 

T.  B.  M.  162  is  a  cut  Hpike  in  toi>  of  black-oak  stump  6  inches  In  diameter,  80  feet 
east  of  the  St.  Paul  and  Duluth  Railway  track,  near  the  north  side  of  a  large  swamp, 
and  3  miles  south  of  North  Branch  depot,  Chisago  County,  Minn.  The  bench  mark 
is  about  100  feet  north  of  the  point  where  there  is  an  offset  of  10  feet  in  each  right 
of  y*  ay  fence. 

Elevation,  284.0167  meters.    931.822  feet. 

T.  B.  M.  156  is  a  railroad  spike  in  root  of  double  oak  tree,  6  feet  east  of  fence,  56 
feet  east  of  St.  Paul  and  Duluth  Railway  track,  240  feet  north  of  a  small  bridge 
and  2  miles  north  of  Stacey  depot,  Chisago  County,  Minn. 

Elevation,  282.2504  meters.     926.027  feet. 

U.  S.  P.  B.  M.  28  is  top  of  copper  bolt  in  vitrified  clay  slab  in  ground,  and  sur- 
mounted by  iron  pipe.    Is  on  land  of  J.  B.  Dyarman,  in  Stacey  Village,  Chisago 
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County,  Minn.  It  ia  179  feet  west  of  the  St.  Paul  and  Duluth  Railway  track,  164 
feet  northwestward  from  the  railway  depot,  and  13  feet  north  of  the  north  side  of 
Dyarman's  dwelling  house. 

Elevation,  277.7989  meters.    911.422  feet. 

U.  S.  P.  B.  M.  28  A  is  top  of  iron  cap  on  top  of  pipe  over  P.  B.  M.  28,  described 
above. 

Elevation,  279.0132  meters.    915.406  feet. 

T.  B.  M.  162  is  a  railroad  spike  in  root  of  post-oak  tree  8  inches  in  diameter,  6  feet 
east  of  fence,  56  feet  east  of  St.  Paul  and  Duluth  Railway  track,  and  3,390  feet  north 
of  the  railway  depot  at  Wyoming,  Chisago  County,  Minn. 

Elevation,  282.0680  meters.    925.428  feet. 

U.  S.  P.  B.  M.  29  is  top  of  copper  bolt  in  vitrified  clay  slab  in  ground  and  sur- 
mounted b^  iron  pipe.  It  is  on  R.  M.  Fullerton's  land  in  Wyoming  Village,  Chisago 
County,  Minn.  It  is  70  feet  east  of  the  southeast  corner  of  section  18,  township  33 
north,  range  21  west,  139  feet  east  of  the  St.  Paul  and  Duluth  Railway  track,  2  feet 
north  of  the  north  line  of  Fourth  street  and  1,100  feet  north  of  the  Wyoming  Railway 
depot. 

Elevation,  276.7043  meters.    907.831  foot. 

U.  8.  P.  B.  M.  29  A  is  top  of  iron  cap  on  top  of  pipe  over  P.  B.  M.  29,  described 
above. 

Elevation,  277.9211  meters.     911.823  feet. 

U.S.  P.  B.  M.30is  a  cross  cut  iu  top  of  foundation  stone  of  St.  Paul  and  Duluth 
Railway  water  tank  at  Forest  Lake  Village,  Washington  County,  Minn.  It  is  on 
the  north  pier  of  the  second  bent  of  framework  from  the  railway  track  and  is 
marked  thus :  U.  S.  +  B.  M. 

Elevation,  285.1174  meters.     935.433  feet. 

U.  8.  P.  B.  M.  31  is  top  of  copper  bolt  in  vitritied  clay  slab  in  ground  and  sur- 
mounted by  iron  pipe  on  the  rail  road  reservation  at  Forest  Lako,  Wavshington  County, 
Minn.  It  is  366  feet  northwestward  from  a  point  on  the  St.  Paul  and  Duluth  Rail- 
way track  which  is  on  a  line  with  the  north  side  of  the  railway  depot,  and  is  325 
feet  westward  from  the  track,  measured  at  right  angles  thereto. 

Elevation,  283.5396  meters.    930.256  feet. 

U.  8.  P.  B.  M.  31 A  is  top  of  iron  cap  on  top  of  pipe  over  P.  B.  M.  31,  described  above. 

Elevation,  284.7632  meters.    934.271  feet. 

U.  S.  P.  B.  M.  32  is  top  of  copper  bolt  in  vitrified  clay  slab  in  ground  and  sur-  . 
mounted  by  iron  pipe.    It  is  in  the  northeast  corner  of  lot  1,  block  31,  of  Forest  Lake 
Village,  Washington  County,  Minn.     Is  102.5  feet  west  of  the  St.  Paul  and  Duluth 
Railway  track  and  about  545  feet  south  westward  from  the  railway  depot. 

Elevation,  283.4889  meters.     930.090  feet. 

U.  S.  P.  B.  M.  32  A  is  top  of  iron  cap  on  top  of  pipe  over  P.  B.  M.  32,  described  above. 

Elevation,  284.7048  meters.     934.079  feet. 

T.  B.  M.  172  is  a  railroad  spike  in  root  of  a  double  oak  tree  14  inches  in  diameter,  6 
feet  west  of  right  of  way  fence,  56  feet  west  of  the  St.  Paul  and  Duluth  Railway 
track,  430  feet  southward  from  the  point  where  the  public  road  from  Forest  Lake  to 
Centerville  crosses  the  railway  from  the  west  to  the  east  side  of  track,  and  about  3 
miles  north  of  Centerville,  Washington  County,  Minn. 

Elevatioh,  288.5584  meters.    946.722  feet. 

U.  8.  P.  B.  M.  33  is  top  of  copper  bolt  in  vitrified  clay  slab  in  gr(mud  and  sur- 
mounted by  iron  pipe,  on  Mrs.  Frances  Kitcliliis'  land,  in  Centerville, ^Washington 
County,  Minn.  It  is  121  feet  east  of  the  St.  Paul  and  Duluth  Railway  track,  7  feet 
north  of  an  oak  tree,  25  feet  southward  from  the  northwest  corner  of  Mrs.  Kitchliis' 
lot,  and  187  feet  northward  from  her  store  and  dwelling  house. . 

Elevation,  290.2166  meters.     952.163  feet. 

U.  8.  P.  B.  M.  33  A  is  top  of  iron  cap  on  top  of  pipe  over  P.  B.  M.  33,  described  above. 

Elevation,  291.4343  meters.    956.158  feet. 

T.  B.  M.  178  is  a  cut  spike  in  root  of  oak  tree  16  inches  in  diameter,  1  foot  east  of 
right  of  way  fence  and  about  60  feet  west  of  St.  Paul  and  Duluth  Railway  trackj 
and  about  l!7  miles  north  of  Bald  Eagle  Junction  depot,  Washington  County,  Minn. 
The  bench  mark  is  opposite  the  first  curve  and  cut  in  the  railway  track  south  of 
Centerville. 

Elevation,  292.9595  meters.    961.162  feet. 

U.  S.  P.  B.  M.  34  is  top  of  copper  bolt  in  vitrified  clay  slab  in  ground  and  sur- 
mounted by  iron  pipe.  It  is  3  feet  west  of  fence,  75  feet  east  of  the  St.  Paul  and 
Duluth  Railway  track,  410  feet  northward  from  the  Bald  Eagle  Junction  depot, 
Ramsey  County,  Minn.,  and  449  feet  northward  from  the  crossing?  of  the  St.  Paul 
and  Duluth  and  the  Minneapolis,  Sault  Ste.  Marie  and  Atlantic  railways. 

Elevation,  289.1257  meters.    948.584  feet. 

U.  8.  P.  B.  M.  34  A  is  top  of  iron  cap  on  top  of  pipe  over  P.  B.  M.  34^  describe^ 
above. 

JJlevation,  290.3388  meters.    952,564  feet, 
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U.  S.  P.  B.  M.  35  is  a  cross  ont  on  top  of  the  southeast  corner  of  the  fonndation 
stone  at  the  sonth  end  of  the  east  bent  under  the  north  water  tank  of  the  St.  Paul 
and  Dolnth  Railwav  at  White  Bear,  Ramsey  County,  Minn.  It  is  42  feet  .from  the 
southwest  comer  of  the  pump  house  and  IGO  feet  from  the  north  end  of  the  White 
Bear  depot,  and  is  marked  thus :  U.  S.  +  B.  M. 

Elevation,  292.2873  meters.    958.956  feet. 

XJ.  S.  P.  B.  M.  36  is  top  of  copper  bolt  in  vitrified  clay  slab  in  ground  and  sur- 
mounted b^  iron  pipe.  It  is  on  lot  12,  block  53,  in  White  Bear  village,  Ramsey 
County,  Minn.  Is  37  feet  east  of  the  west  line  of  Railroad  avenue  and  8  feet  south 
of  the  south  wall  of  the  White  Bear  Hotel. 

Elevation,  291.3054  meters.    955.735  feet. 

U.  S.  P.  B.  M.  36  A  is  top  of  iron  cap  on  top  of  pipe  over  P.  B.  M.  36,  described 
above. 

Elevation,  292.6237  meters.    959.732  feet. 

U.  S.  P.  B.  M.  37  is  top  of  copper  bolt  in  vitrified  clay  slab  in  ground  and  sur- 
mounted by  iron  pipe.  It  is  m  the  east  side  of  "Railroad  Park,"  White  Bwir, 
Ramsey  Countv,  Minn.  Is  121  feet  sonth  of  the  sonth  line  of  Fourth  street,  207  feet 
from  the  northeast  comer  of  the  railway  depot,  and  85  feet  from  the  northwest 
eomer  of  a  brick  building  now  occupied  by  the  Union  meat  market. 

Elevation,  291.2482  meters.    955.547  feet. 

U.  6.  P.  B.  M.  37  A  is  top  of  iron  cap  on  top  of  pipe  over  P.  B.  M.  37^  described 
above 

Elevation,  292.4640  meters.    959.536  feet. 

U.  S.  P.  B.  M.  38  is  top  of  copper  bolt  in  vitrified  clay  slab  in  ground  and  sur- 
mounted by  iron  pipe.  Is  1.2  miles  south  of  White  Bear  depot,  Ramsey  County, 
Minn.  Is  2  feet  west  of  right  of  way  fence,  46  feet  east  of  the  east  track  of  the  St. 
Paul  and  Duluth  Railway,  302  feet  northward  from  the  headblock  of  the  Minne- 
apolis Branch  of  the  St.  Paul  and  Duluth  Railway,  and  315  feet  northward  from  the 
switchman's  house. 

Elevation,  288.3554  meters.    946.066  feet. 

U.  S.  P.  B.  M.  38  A  is  top  of  iron  cap  on  top  of  pipe  over  P.  B.  M.  38,  described 
above. 

Elevation,  289.5744  meters.    950.066  feet. 

T.  B.  M.  185  is  a  cross  cut  on  top  of  the  foundation  stone  of  the  first  bent  east  of 
the  St.  Paul  and  Duluth  Railway  tracks  at  the  second  highway  overbridge  south  of 
White  Bear,  Ramsey  County,  Minn.  It  is  13  feet  3  inches  north  of  the  south  end  of 
the  mudsill  foundation,  and  the  bridge  is  1.5  miles  north. of  the  Gladstone  depot. 

Elevation,  281.5125  meters.   923.606  feet. 

U.  8,  P.  B.  M.  39  is  top  of  copper  bolt  in  vitrified  clay  slab  in  ground  and  sur- 
mounted by  iron  pipe.  It  is  in  tne  northwest  an^le  formed  by  the  crossing  of  the 
St.  Paul  and  Duluth  and  the  Wisconsin  Central  railways.  Is  71  feet  from  the  railroad 
(western)  crossing,  33  feet  west  of  the  west  track  of  the  St.  Paul  and  Duluth  Railway, 
153  feet  westward  from  the  southwest  comer  of  the  Buford  plow  factory,  and  about 
550  feet  northward  from  the  St.  Paul  and  Duluth  Railway  depot  at  Gladstone, 
Ramsey  County,  Minn. 

Elevation,  279.3611  meters.    916.547  feet. 

U.  S.  P.  B.  M.  39  A  is  top  of  iron  cap  on  top  of  pipe  over  P.  B.  M.  39,  described 
above. 

£levation,  280.5780  meters.    920.540  feet. 

U.  S.  P.  B.  M.  40  is  top  of  copper  bolt  in  vitrified  day  slab  in  ground  and  sur- 
mounted by  iron  pix>e.  It  is  in  the  northeast  comer  of  the  lot  11,  block  2,  of  Glad- 
stone Village,  Ramsey  Countv,  Minn.,  and  about  50  feet  from  the  northeast  comer  of 
the  Gladstone  House,  and  193  feet  westward  from  the  St.  Paul  and  Duluth  Railway. 

Elevation,  278.9365  meters.    915.154  feet. 

U.  S.  P.  B.  M.  40  A  is  top  of  iron  cap  on  top  of  pipe  over  P.  B.  M.  40,  described 
above. 

Elevation,  280.1461  meters.    919.123  feet. 

T.  B.  M.  189  is  a  spike  in  second  cap  from  south  end  of  Railroad  bridge  No.  4i  of 
tljfd  St.  Paul  and  Duluth  Railway,  about  3.5  miles  north  of  the  St.  Paul  union  depot. 
Is  midway  between  the  inside  stringers  of  the  two  bridges  (double  track). 

Elevation,  272.9969  meters.    895.667  feet. 

T.  B.  M.  191  is  a  nail  within  a  square  cut  on  t<op  of  the  south  end  of  the  founda- 
tion or  mudsill  of  the  east  bent  in  second  overbridge,  about  2,625  feet  south  of  the 
St.  Paul  and  Duluth  Railway  depot  at  East  Seventh  street,  St.  Paul,  Minn. 

Elevation,  258.1960  meters.    84Y.107  feet. 

T.  B.  M.  193  is  a  cross  cut  on  top  of  the  northern  corner  of  the  pedestal  block 
supporting  the  southern  post  of  the  fourth  bent  of  ironpiers  west  of  the  St.  Paul 
and  Duluth  Railway  track,  where  it  passes  under  the  Third  Street  Viaduct  in  St. 
Paul,  Minn. 

Elevation,  223.0144  meters.    731.681  feet. 
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ir.  S.  p.  B.  M.  68  is  in  St.  Paul,  on  the  left  bank  of  the  Mississippi  River,  on  lower 
wing  wall  of  Kansas  City  and  St.  Paul  Railwiiy  Bridge,  4.76  feet  above  the  lower 
end  of  bridge-seat  course,  and  2.75  feet  back  from  its  front  edge,  being  top  of  cop- 

"U.8." 

per  bolt  leaded  vertically,  marked      0 
Elevation,  220.4215  meters.    723.174  feet. 

Note. — The  Duluth-St.  Paul  line  of  precise  levels  and  that  of  Assistant  O.  W. 
Ferfeuson,  running  from  St.  Paul  southward,  were  connected  at  U.  S.  P.  B.  M.'8, 
Nos.  68,  69,  and  71. 


Appendix  4  D. 

REPORT   OP   ASSISTANT   ENGINEER  F.*  B.   MAI^TBY  ON  TOPOGRAPHICAL    AND    HYDRO- 
GRAPUICAL  FIELD  WORK  FROM  ALTON,   I IX.,   TO  HANNIBAL,  MO. 

St.  Louis,  January  Sd,  1892, 
Captain  :  I  have  the  honor  to  submit  the  following  report  on  the  work  done  by 
the  topographical  and  hydrographical  party  under  my  direction  during  the  field 
season  of  1891.  On  July  28  the  U.  S.  S.  Patrol  and  quarter-boat  Illinois  were  turned 
over  to  me  at  New  Boston,  111.,  and  started  for  St.  Louis  the  same  day.  In  accordance 
with  your  instructions  a  pipe  boat,  to  be  used  as  a  fuel  barge,  was  procured  of  Maj. 
Rnffuer  at  Quincy.  The  quarter-boat  Illiuois.yrtiS  left  at  Alton,  and  the  Patrol,  with 
bar^e  in  tow,  arrived  at  St.  Louis  August  1.  After  having  the  barge  calke<l,  and 
having  taken  on  coal  and  supplies,  and  with  the  assistants  who  had  been  assigned 
to  the  partv  on  board,  the  Patrol  left  St.  Louis  August  3,  arriving  at  Alton  the^ame 
day.  Work  was  begun  August  4,  with  the  following  orgauization^of  the  party:  F. 
B.  Maltby  in  charge;  topographers,  A.  T.  Morrow,  W.  G.  Comber,  George  H.  French, 
O.  W.  Connett,  E.  J.  Thomas,  and  Horace  Dunnaway ;  hydrography,  E.  L.  Harman, 
assisted  by  L.  D.  Cabanne ;  ordinary  levels,  O.  N.  Axtell  and  C.  L.  Ockerson ;  drafts- 
man, M.  I.  Powers.  T.  C.  Hockridge  acted  as  master  of  the  steamer,  with  William 
Kelly  pilot  and  W.  E.  Mead  engineer;  1  cook,  1  steward,  1  baker,  and  2  waiters,  8 
recorders,  1  leadsman,  and  1  fireman,  with  from  25  to  30  laboring  men.  After  about 
September  1  Mr.  Harman  was  transferred  to  topography,  and  the  sounding  was  done 
by  Messrs.  Hockridge  and  Cabanne.  The  party  was  quartered  and  subsisted  on  the 
Patrol  and  Illinois,  No  stejim  launch  or  small  tug  was  furnished  for  taking  the 
parties  to  and  from  their  work;  but,  owing  to  slack  current  and  to  the  Patrol  being 
moved  often,  no  inconvenience  or  serious  delay  was  experienced.  The  boats  were 
moved  twenty  times  daring  the  season,  an  average  distance  of  4.7  miles  at  each  move. 
Steam  was  not  raised  on  the  Patrol  except  for  moving,  and  then  generally  only  for 
about  two  hours'  time,  so  that  the  fuel  consumption  was  small. 

Work  was  begun  on  stone  lino  No.  61,  at  the  upper  limits  of  Alton,  111.,  where  the 
field  work,  under  Assistant  fcJngineer  CM.  Winchell,  in  1889^  ended.  The  work  for 
the  season  was  completed  to  stone  line  No.  94,  at  the  upper  limits  of  Hannibal,  Mo., 
on  November  13,  and  the  party  was  disbanded.  The  party  was  in  the  field  one  hun- 
dred and  three  days,  and  almost  exactly  100  miles  of  river  (measured  midway  between 
banks)  was  covered  by  the  survey,  an  average  of  about  1  mile  per  day.  including 
Sundays,  of  which  there  were  fourteen.  The  stage  of  the  river  and  tne  weather 
were  most  favorable  for  surveys.  The  river  was  unusually  low  during  the 
entire  season  and  reached  the  lowest  stage  since  1864,  thus  permitting  a  very 
complete  survey  of  the  bars.  During  the  entire  season  there  were  only  two  rainy- 
days  on  which  no  fie]dwor]c  was  done,  and  not  nore  than  four  or  five  on  whicn 
work  was  seriously  delayed  by  bad  weather.  The  health  of  the  party  was  excellent 
daring  the  season  and  no  serious  case  of  sickness  occurred.  The  character  of  the 
river  and  the  country  adjoining  is  entirely  different  from  that  of  any  heretofore  cov- 
ered by  the  sur>ceys  under  the  Misssissippl  River  Commission.  Above  the  mouth  of 
the  Missouri  River  the  banks  arc  stable,  the  current  very  much  less,  and  the  amount 
of  sediment  in  susi>ension  insignificant  compared  with  that  in  the  Missouri  River. 
In  consequence  radical  changes  in  the  channel  line  or  banks  are  rare,  and  a  map 
based  on  careful  surveys  will  be  valuable  as  showing  the  actual  conditions  and  loca< 
tion  of  topographical  features  for  a  number  of  years.  From  Alton  to  Grafton  the 
river  flows  along  the  foot  of  the  Piasa  Bluffs  on  the  Illinois  side.  These  famous 
bluffs  have  an  average  elevation  of  about  250  feet  above  the  water  and  rise  in  many 
instances  from  near  the  high-water  line  from  75  to  125  feet  in  vertical  clift's.  Just 
above  Grafton  is  the  month  of  the  Illinois  River,  with  a  valley  about  4^  mih's  wide. 
Above  this  the  river  follows  along  the  Illinois  Bluffs  to  Hamburg  Bay  and  from  here 
it  crosses  to  the  Missouri  Bluffs  at  Clarksville,  Mo.,  and  from  this  point  continues 
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near  the  Missotiri  Bluffs  to  Hannibal.  From  the  month  of  the  Illinois  River  and  mn- 
ninc  upstream  there  is  an  almost  continuous  line  of  islands  of  generally  small  size 
with  the  channel  line  crossing  back  and  forth  between  them.  From  Clarksville  south 
the  bottom  lands  on  the  Missouri  side  are  generally  subject  to  overflow,  and  in  conse- 
qdence  there  are  large  tracts  of  land  whicli  are  not  cultivated.  There  has  been  no 
effort  made  to  protect  these  tracts  by  levees  except  in  local  oases  and  by  individuals, 
and  these  are  usually  of  small  extent.  Extending  along  the  Illinois  shore  from 
near  Qnincy,  where  the  river  again  crosses  to  the  Illinois  Bluffs,  to  the  head  of  Ham- 
burg Bay  and  from  the  bluffs  to  the  river  lies  a  tract  of  land  containing  about  170 
square  miles  known  as  the  Sny  Island  levee  district,  which  is  organized  nnder  the 
laws  of  Illinois.  A  levee  averaging  8  feet  in  height  has  been  built  along  the  entire 
river  front,  a  distance  of  52  miles,  and  at  a  total  cost  of  about  $950,000.  An  area  of 
110,000  acres  is  protected  by  this  levee,  nearly  all  of  which  is  made  tillable  thereby 
and  is  valued  at  an  average  of  froM  $25  to  $30  per  acre,  while  that  below  Glarks 
ville,  which  is  subject  to  overflow  and  not  protected,  is  valued  at  from  $2.50  to  $6 
per  acre. 

Tertiarjf  iriangulation. — ^The  topography  is  baS^ed  on  a  system  of  secondaj^y  triangu- 
lation  executed  during  1881  nnder  the  Mississippi  River  Commission.  Above  Grafton, 
ni.,  the  system  was  carried  across  Calhoun  Point  to  the  vicinity  of  Martins  Landing, 
and  above  that  point  the  stations  are  on  the  bluffs  on  each  side  of  the  river  valley, 
generally  long  distances  apart.  In  consequence  it  was  decided  to  carry  a  continuous 
tertiary  system  above  Grafton.  This  system  was  started  on  a  secondary  line  and 
connected  with  secondary  stations  wherever  possible.  Where  secondary  lines  were  , 
not  readily  available  the  system  was  checked  on  tertiary  bases.  These  bases  were 
nsuallv  measured  on  sand  bars,  where  there  were  no  obstructions  to  careful  chaining 
'  and  wnere  changes  in  elevation  were  slight.  The  measuring  was  done  with  a  20- 
meter  chain,  which  was  compared  in  each  case  with  two  standard  meter  bars  belong- 
ing to  this  office.  An  approximate  reduction  for  temperature  was  made.  The  sys- 
tem was  laid  out  so  that  the  lines  could  be  seen  over  with  little  or  no  cutting,  and 
stations  placed  as  conveniently  for  the  topographers  as  possible.  The  station  points 
were  marked  with  a  pole  cut  on  the  ground,  bearing  a  red  and  white  flag.  Angles 
were  read  with  instrument  Gambey  No.  2,  reading  to  5  seconds.  The  instrument 
was  mounted  on  an  ordinary  observing  tripod,  which  was  centered  over  the  hole 
after  removing  the  flag  pole.  Flags  were  set  and  angles  read  as  much  in  advance  of 
the  topographers  as  possible  in  order  to  furnish  them  with  azimuths  and  to  check 
their  work.  Computation  of  triangles  were  made  and  plane  coordinates  worked 
out  as  fast  as  angles  were  read,  and  stations  plotted  before  stadia  stakes  were  ])ut 
on  the  field  sheets.  Stations  were  erected  and  angles  read  hy  Mr.  Morrow.  Two 
hundred  and  thirty-six  tertiarv  stations  were  occupied.  The  longest  tertiary 
line  was  9,739  meters  and  the  shortest  411  meters  in  length.  The  average  length 
was  1,528  meters.  Below  is  given  a  tabulated  result,  showing  the  errors  in  closing 
on  tertiary  bases  and  secondary  sides. 

Results  of  tertiary  iriangulation. 


Miles  of 
river. 


Number 
of  tri- 
angles. 


Computed  Measurocl 
tertiary  '  tertiary 
leugtb.     I     base.' 


Length  of 

secondary 

side. 


Ratio  of 
error. 


From  A 1  and  A  ^— 

To  ®  Grafton  ®  W.  Base .. . 

To  A34  A3« 

To@Kcol®Cahill 

ToA74A  7'6 , 

T6  @  Hambars  ®  Saltpeter 

ToA127  A12« 

To  @  MoLesn  (S)  Louisiana. 
To  ®  Hannibal  ®  Seohom. . 


3,9W.18    , 

970. 70  070. 93 

4,882.33    

703.00  793.77 

9,061.70    

846.08  giG.88 

7,096.21 

9,418.01    


3,960.66 


4, 802.  89 


9, 656. 13 


7, 097. 2JJ 
9,407.05 


1:1125 
1:6935 
1:6684 
1:417Q 
1:1734- 
1:8470 
1:0958 
1:875     - 


Average  error,  1 :  4870.  • 

Topography. — ^The  general  scope  of  the  topographical  work  was  in  accordance  with 
printed  instructions.  A  continuous  stadia  line  was  run  along  each  bank  of  the  river, 
from  which  were  taken  the  outlines  of  the  bars  and  sufficient  elevations  for  develop- 
ing contours,  the  top  and  bottom  of  main  banks,  sounding  flags,  and  such  other  fea- 
tures as  could  be  reached.  These  lines  were  connected  with  and  checked  on  triangn- 
lation  stations.  From  these  lines  such  lines  were  run  back  into  the  country  as  were 
necessary  to  develop  contours  and  locate  the  natural  and  artiftcial  features.  In  tim- 
bered country  these  side  lines  were  run  from  500  to  600  meters  apart  and  in  cleared 
country  somewbnt  farther  apart,  and  were  genwnilly  run  so  as  to  form  a  circuit  re- 
turning to  the  river  and  Joined  to  some  shore-line  stake.    Difl'erencea  of  elevation 
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were  deteTmined  by  vertical  angles.  In  timbered  country  the  compasa  was  very  gen- 
erally used.  On  the  bluffs  the  area  surveyed  covered  a  belt  averaging  one-half  mile 
wide  from  the  river,  in  wooded  country  three-quarters  mile,  and  m  cleared  country 
1^  miles  in  width.  In  addition  the  following  features  which  come  outside  the  above- 
mentioned  limits  were  located:  The  bluff  fine  from  St.  Charles,  Mo.,  at  the  upper 
limit  of  the  survey  of  the  Missouri  River  Commission  to  Clarksville,  Mo.,  a  distance 
of  50  miles;  the  Illinois  River  and  bluff  line  on  each  side  of  the  valley  for  a  distance 
of  10  miles  from  its  mouth ;  the  bluff  line  from  Hamburg  Bay  to  @  Seehorn  opposite 
Hannibal,  a  distance  of  40  miles;  the  "Sny^'.-from  opposite  Hannibal  to  its  mouth 
at  Hamburg  Bay,  and  a  number  of  lakes  and  waterways  lyin^  between  the  bluffs  and 
limits  of  topography.  Owing  to  the  very  large  number  of  islands  the  amount  of 
topography  per  mile  of  river  is  very  much  increased  over  that  below  the  mouth  of 
the  Missouri  River.    A  record  was  kept  showing  the  errors  in  stadia  lines  in  closing  on 

I  joints  of  known  position,  both  in  distance  and  azimuth.  From  this  record  the  fol- 
owing  results  are  obtained :  Errors  in  distance  were  obtained  in  165  cases,  covering 
a  totsil  distance  of  about  325  miles;  the  average  length  of  lines  compared  is  3,150 
meters;  average  error,  including  errors  in  plotting,  is  3.6  meters,  or.  1  in  875.  These 
comparisons  include  compass  and  side  lines  as  well  as  shore  line.  Azimuths  were 
compared  one  hundred  |bnd  fifteen  times,  showing  an  average  error  of  2.4  minutes. 

Owing  to  the  pleasant  weather  which  prevailed  during  tne  entire  season,  and  as  it 
was.liot  thought  advisable  to  keep  the  topographers  on  board  to  keep  up  the  details 
of  their  work  on  the  field  plats,  the  draftsman  was  unable  to  plot  much  more  than 
the  stadia  stakes  and  keep  up  with  the  field  work.  At  the  time  of  disbanding  the 
party  very  few  details  had  been  put  on  the  field  plats  and  the  topographers  who 
were  retained  in  the  office  have  since  been  engaged  in  putting  them  on.  As  it  is  verv 
desirable  that  the  field  plats  be  worked  up  and  completed  as  soon  after  the  field  work 
as  possible,  and  as  the  topographical  work  above  Hannibal,  in  order  to  be  doue  dur- 
ing the  low-water  season,  will  have  to  be  done  during  the  late  summer  and  fall,  when 
dry  and  pleasant  weather  is  probable,  I  would  suggest  that  to  a  party  of  the  above 
size  anotner  draftsman  be  added.  He  should  be  one  who  has  had  experience  in  top- 
ographical work. 

Levels, — A  continuous  line  of  ordinary  levels  was  run  on  each  side  of  the  river 
connecting  with  and  checking  uu  the  P.  B.  Ms.  established  in  1881  by  the  Mississippi 
River  Commission.  From  Alton  to  Clarksville  theP.  B.  Ms.  are  on  the  Illinois  side 
and  above  Clarksville  on  the  Missouri  side.  They  were  usually  found  and  in  good 
condition.  All  elevations  were  referred  to  Memphis  datum.  Below  is  given  a  table 
showing  discrepancies  between  precise  and  ordinary  levels.  The  algebraic  sum  of 
these  errors  is  —  0.372  foot  which  is  the  error  for  100  miles  of  river.  The  list  also 
shows  the  numbers  of  the  P.  Ms.  which  were  found  and  in  good  condition. 

DUcrepancies  between  predae  and  ordinary  levels. 


Between  P. 
B.  Ms. 

Dis- 
tance. 

Error. 

Leveled  by— 

Between  P. 
B.Ms. 

Die- 
tance. 

Error. 

Leveled  by— 

Sand  5 

5and4 

Sand  2 

2and47 

47  and  46 

46  and  46 

46  and  44 

44  and  43 

48  and  42 

42  and  40 

40  and  38 

38  and  36 

MUes. 
10.6 
4.0 
1.6 
6.0 
2.0 
2.7 
8.0 
2.0 
2.7 
6.0 
3.2 
9.2 

-0.186 
-1-0.016 
-0.028 
-0.060 
+0. 147 
-0.077 
-1-0.072 
-1-0.143 
-0.062 
—0.168 
-0.100 
-0.040 

C.  L.  Ookeraon. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

36  and  33 

33  and  31 

31  and  29 

28  and  24 

24  and  23 

23  and  20 

20  and  19 

19  and  18 

18  and  17 

17  and  16 

Total... 

JfiZM. 

6.5 
5.5 
6.5 
9.6 
1.0 
10.4 
2.5 
5.4 
6.0 
2.2 

+0.020 
+0.110 
-0.060 
-f0.020 
-0.066 
-f0.080 
-O.080 
-0.135 

-ho.oeo 

-fO.030 

C.  L.  Ockerson. 

Do. 

Do. 
0.  N.  AxtoU. 

Do. 

Do. 

Do. 

Do. 

Do. 

Da 

-0.372 

Lines  of  levels  on  opposite  sides  of  river  were  checked  on  each  other  by  making  a 
river  crossing  about  once  in  3s.miles  usually  at  stone  lines.  River  crossings  were 
made  by  both  observers  taking  10  simultaneous  readings  to  a  rod  across  the  river, 
the  observers  being  on  opposite  banks.  The  observers  then  changed  position  and 
the  operation  repeated.  A  mean  of  all  reading,  was  taken  as  the  final  value.  Below 
is  given  a  list  of  discrepancies  between  the  right  and  left  bank  levels.  The  eirois 
of  the  river  crossings  are  included.    The  average  error  is  0.101  foot. 
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JH9crt^nci€»  Mween  right  and  left  hank  leveli. 


CrossiDg  at— 

DlB. 
Unoe. 

T 

Discrep- 
•noy. 

CroMlng  at— 

taooe. 

BUorep- 
■ncy. 

StoDe  line  62         

Mil€i. 

3 
8 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

0.142 
0.002 
a.  191 
0.164 
0.176 
0.067 
0.121 
0.052 
0.064 
0.203 
0.080 
0.060 
0. 152 
0.200 
0.064 

Stone  line  77  ...^ 

MiU§. 

3 
8 
6 
3 
8 
6 
3 
6 
3 
3 
3 
3 
3 
8 

0.080 

(j3                       

78 

0  017 

04      

80 

O.OM 

65 

81v 

0.179 

66                

82. 

0.007 

07         

84 

0.060 

68 

85 

0.087 

69       

87 

0.180 

70 

88 

0.032 

7j           

89 

0.180 

72         

90 

O.0OO 

73 

91 

0.040 

74       

92 

0.105 

75 

93 

0.050 

76                

High-water  marks  were  conuecteil  with  whenerer  the  marks  were  well  defined  and 
the  iuforinatiou  concerning  them  and  the  date  was  considered  thoroughly  reliahle. 
The  following  list  shows  the  number  connected  with  and  the  year  and  elevation^: 

Sigh-water  markSf  Alton  to  Sannihal. 


Locality  and  description. 


SleTa- 
tion. 


A  It  on  mark  cut  in  stone  ftoutheant  comer  Vinegar  Works 

Attou  mark  painted  on  sou t lieant  comor  of  Vinegar  Works 

0p)>08ite  Clifton,  III.,  on  tliird  honse  below  head  of  Dressers  Island 

Jersey  Landing.  Illinois,  mark  on  door  frame  brick  building  now  used  as  depot.. 

Do 

Jersey.  Landing,  Illinois,  mark  on  warehouse  Just  below  dour  mill 

War  Eagle  Landing,  Missouri,  on  warehouse  at  lauding 

Head  of  Peniq  ue  Island,  mark  on  gau ge 

West  Point  Landing,  Illinois,  nail  in  trt^  in  fVont  of  warehouse 

Cap-au-Gris,  Missouri,  notch  in  Locust  tree 

Hamburg,  111.,  cut  in  stone  foundation  of  C.  E.  Rose's  store 

Clarks ville,  Mo.,  mark  cut  in  stone  chimney  of  Phar's  sawmill 

Do 

Do 

Louisiana,  Mo.,  cut  in  stone  in  second  pier  of  Chicago  and  Alton  Railroad  bridge 

Louisiana,  Mo.,  cut  in  foundation  of  water  works  enirine  house 

Hannibal,  Mo.,  cut  in  draw  pier  of  Wabash  Railroaa  bridge 


1883 
1888 
1883 
1844 

1858 
1858 
S1883> 
)1888^ 
1888 
1888 
1888 
1888 
1851 
1858 
1888 
1888 
1851 
1888 


431.8 
427.8 
431.6 
442.3 
440.3 
440.3 

436.0 

44L0 
445.7 
445.2 
452.0 
462.3 
460.3 
457.8 
46S2.3 
466.4 
470.0 


All  water  gauges  were  connected  with  and  the  elevation  of  the  water  surface  at 
each  sounding  nag  determined. 

Stone  lines  were  estahlished  as  heretofore  at  intervals  of  about  3  miles.  The  form 
of  bench  mark  of  1891,  consisting  of  vitrified  tile  surmounted  by  iron  pipe,  was  used 
and  has  jjpven  the  best  of  satisfaction.  While  it  was  the  intention  6o  far  as  possible 
to  put  the  bench  marks  in  a  straight  line  normal  to  the  river,  more  attention  was 
paid  to  locating  the  bench  marks  where  they  will  probably  not  be  disturbed  and  can 
be  easily  found,  even  if  the  location  put  thom  on  one  side  of  the  established  line. 
Where  the  bluffs  were  close  to  the  river  only  one  stone  was  put  in  on  the  bluff  side. 
Thirty-three  stone  lines  were  established  on  which  there  are  107  bench  marks. 

Hydrography. — A  section  of  the  river  was  sounded  about  every  250  meters,  sound- 
ings being  taken  every  fifteen  seconds  and  every  third  or  fom*th  soundin|^  located  by 
two  sextant  angles  read  to  located  points  on  shore.  A  longitudinal  line  was  also 
sounded  which  passed  as  nesir  as  possible  through  the  deepest  water  on  each  section. 
This  line  was  sounded  with  the  boat  fioating  with  the  current  or  with  very  little 
headway.  On  shallow  lines  several  longitudinal  lines  were  sounded  to  determine 
the  least  channel  depth.  In  water  less  than  10  feet  deep  a  sounding  pole  divided  to 
feet  was  used  and  in  greater  depths  a  lea<l  and  line  were  used.  A  continuous  record 
of  the  stage  of  the  river  was  kept  from  a  gauge  at  the  quarter  boats  which  was  read 
three  times  a  day.  The  elevation  of  the  zero  of  the  gauge  was  determined  at  each 
location.  A  section  was  sounded  along  the  axis  of  the  bridges  at  I^onisiana  and 
Hannibal  and  the  elevation  of  the  bottom  of  the  bottom  chord  and  distance  above 
the  water  determined.    This  elevation  at  Louisiana  is  473  feet,  and  is  28.7  feet  above 
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the  zero  of  the  gange ;  at  Hannibal  the  elevation  is  488  feet,  and  is  31.6  feet  above 
the  ssero  of  the  ganj^e.  The  saagos  in  each  case  are  on  the  bridg'*.  Eight  hundred 
and  fifty-three  sections  of  tne  river  were  sounded.  The  greatest  channel  depths 
found  were  36  feet  at  Hannibal  bridge,  and  34  feet  just  above  Alton.  Least  channel 
depths  found  were  3i  feet  at  Mosier's  Landing  and  Tisdale's  towhead.  The  greatest 
depth  of  water  found  was  66  feet  Just  below  the  east  pier  of  the  Louisiana  bridge. 

To  the  efficiency  and  hearty  good  will  of  my  assistants  is  due  the  success  of  the 
season's  work,  and  I  am  pleasea  to  commend  them  most  heartily  as  competent,  ener- 
getic, and  faithful  workers,  and  to  thank  them  personally  for  their  friendliness.  - 
Very  respectfully, 

F.  B.  Maltby, 
Assistant  JCngineer. 
Capt.  Carl  F.  Palfrey, 

Carps  of  Engineers,  U.  S.  A. 


Appendix  4  B. 

REPORT  OF  ASSISTANT  ENGUnSBR  A.  T.  MORROW  ON  CAVING  BANKS  AND  CONDITION 
OF  8URVBT  MARKS  FROM  CAIRO  TO  DONALDSONVILLE,  LOUISIANA. 

St.  Louis,  Mo.,  ApiHl  16^  189B, 

Captain:  I  have  the  honor  to  make  the  following  report  of  the  operations  of  the 
party  which  has  been  under  my  charge  for  the  last  three  months : 

The  party  was  organized  witli  Assistant  Engineer  F.  B.  Maltby  in  charge,  who,  with 
fbur  assistants  and  a  crew  of  about  twenty  men,  quartered  on  the  steamer  Patrol ^ 
be^n  operations  at  Cairo,  HI.,  on  November  30,  1891,  the  object  of  the  expedition 
l>eing  to  make  sur\'eys  of  the  caving  bends  and  to  inspect  the  marks  of  previous 
surveys  from  that  point  to  Donaldsonville,  Xa. 

The  work  had  progressed  as  far  as  Commerce  Landing,  40  miles  below  Memphis, 
when  on  January  1  the  steamer  Patrol  was  caught  in  a  gale  and  sunk.  The  party 
was  then  transferred  to  the  steamer  Kerns  and  resumed  work  oif  Januarv  8. 

On  January  16  I  joined  the  party  at  Helena,  Ark.,  audaucceeded  Mr.  Maltby,  w^ho 
had  offered  his  resignation.  From  that  point  the  work  proceeded  without  interruption 
to  Donaldsonville,  La., where  on  March  22,  in  obedience  to  your  orders,  I  discharged 
a  part  of  my  force  and  returned  with  one  assistant  and  a  small  force  of  men  to  com- 
plete some  fragmentary  j)ortion8  of  work  on  bench  marks  which  had  been  omitted 
on  account  of  snow,  and  in  order  to  properly  balance  the  duties  of  the  force. 

The  work  was  entirely  completed  ou  April  6,  and  on  April  11 1  reached  Cairo  where 
I  turned  ovsr  the  property  and  discharged  the  remainder  of  my  men.  During  the 
progress  of  the  work  the  field  notes  of  each  day  were  platted  on  the  succeeding  day, 
and  the  plats  were  forwarded  to  the  office  as  opportunity  offered. 

In  the  start  only  the  portions  of  the  river  bank  which  had  undergone  change  were 
surveyed,  but,  as  it  afterwards  proved,  it  could  not  always  be  determined  on  the 
ground  whether  or  not  changes  had  taken  place  since  the  old  surveys;  and  as  such 
determinations  surely  could  not  be  made  in  advance  of  the  work,  the  topographical 
work  developed  into  a  complete  survey  of  the  bank  lines  of  the  river,  the  concave 
portions  beiug  surveyed  with  transit  and  stadia,  with  frequent  connections  on  old 
survey  marks,  and  the  opposite  bank  by  intersections  at  points  as  frequent  as  required 
in  view  of  the  constant  changes  occurring  with  the  varying  stages  of  w^atei. 

In  advance  of  the  shore-line  parties  two  parties  of  stone  huntors  were  ke]it  at 
work  in  order  to  furnish  connections  for  the  topographers  and  to  re<lo8cribe  or  replace 
such  old  survey  marks  as  were  still  in  existence.  This  work  proved  to  be  the  more 
laborious  part  of  our  duties,  and  it  often  became  necessary  to  call  upon  the  shore- 
line parties  for  assistance,  thus  considerably  extending  the  time  that  would  have 
been  necessary  to  do  the  shore-line  work  alone. 

The  result  of  the  search  for  marks  of  the  old  surveys  are  as  follows : 

£ntire  number  of  ordinary  bench  marks  looked  for  were  920,  of  which  635  were 
found. 

Entire  number  of  precise  bench  marks  looked  for  were  180,  of  wbich  70  were  found. 

Entire  number  of  triangulation  stations  looked  for  were  410,  of  which  101  were 
found. 

Entire  number  of  marks  of  all  classes  looked  for  were  1,460,  of  which  806  were  found. 

Entire  number  of  marks  caved  in  the  river 180 

Entire  number  of  marks  covered  by  sedimentary  deposit  and  levees 127 

Entire  number  of  marks  which  have  been  dug  up 37 

Entire  number  of  marks  broken  or  otherwise  destroyed t . . .     32 

Entire  number  of  marks  not  accounted  for 255 


Digitized  by  VjOOQIC 


3110      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  IT.  S.  ARMY. 

Probably  a  large  percent  of  the  marks  not  accounted  for  could  be  found  with 
sufficient  search,  and  many  of  those  covered  by  sedimentary  deposit  oould  be  restored 
by  sufficient  labor.  Enou^^h  marks,  however,  have  been  found  in  all  localities  to 
furnish  connections  for  future  surveys. 

The  small  number  of  triangalation  stations  remaining  is  due  to  the  ftust  that  they 
were  generally  placed  near  the  banks  and  have  been  destroyed  by  the  changes  of  the 
river.  Of  the  various  kinds  of  bench  marks  established  by  the  old  surveys,  the  flat 
stone  and  iron  pipe  are  unquestionably  the  best.  The  pipes  standing  well  above  the 
surface  are  easily  found  and  have  seldom  been  covered  by  the  sedimentary  deposits 
which  so  completely  conceal  a  large  number  of  stones  and  cement  posts. 

Precise  bench  marks  consisting  of  copper  bolts  in  brick  chimneys  and  brick  foun- 
dations have  not  been  well  preserved,  a  iarffe  per  cent  of  them  having  been  destroyed 
by  improvements  or  changes  in  the  buildings,  which  are  largely  of  a  temporary 
character  in  those  localities.  A  large  per  cent  of  the  marks  placed  on  or  near  levees 
have  either  been  buried  under  additions  or  have  been  destroyed  by  other  changes  or 
improvements.  Marks  which  were  placed  by  the  side  of  public  roads  or  along  land 
lines  seem  to  have  been  best  preserved.  The  changes  that  have  taken  place  in  the 
river  are  so  varied  and  apparently  so  devoid  of  uniformity  that  any  opinions  in  re- 
gard to  them  which  were  formed  on  the  ground  at  the  time  of  the  survey  would  not 
be  of  value  in  comparison  with  conclusions  derived  from  a  subsequent  study  of  the 
maps  of  the  surveys. 

The  distance  from  Cairo  to  Donaldsonville  by  river  is  about  880  miles,  and  the 
whole  time  consumed  by  the  expedition  from  its  departure  to  its  return  was  one  hun- 
drod  and  forty-one  days.  Deducting  the  time  lost  by  the  wreck  and  consumed  by 
the  return  trip,  the  time  required  for  the  survey  (including  Sundays  and  days  lost  by 
bad  weather)  was  one  hundred  and  fourteen  days,  showing  an  average  daily  progress 
of  7.7  miles.  The  work  of  the  survey  was  considerably  retarded  by  the  work  of 
searching  for  stones,  and  consequently  the  rate  of  progress  was  considerably  below 
that  which  could  have  been  made  by  the  survey  alone ;  but  is  sufficient  to  illus- 
trate with  what  facility  such  surveys  can  be  made  by  transit  and  stadia  when  un- 
trammeled  and  in  the  hands  of  skilled  topographers. 
Very  respectfully,  your  obedient  servant, 

A.  T.  Morrow, 
Assistant  Mngincer. 

Capt.  Carl  F.  Palfrey, 

Corps  of  Engineers,  U.  S,  A, 


Appendix  4  F. 

report  of  assistant  engtxbbr  j.  a.  ockbrson  on  caving  banks  fjioh  cairo  to 
donaldsonville,  with  tabulated  results  and  plat. 

Office  Mississippi  River  Commission, 

St.  LouU,  Mo.,  May  SI,  X89t. 

Captain  :  I  have  the  honor  to  submit  the  following  tabnlated  results  derived  from 
a  study  of  the  recent  caving- bank  survey  of  the  Mississippi  River  from  Cairo  to  Don- 
aldsonville, and  a  compariso.n  of  the  same  with  previous  surveys. 

In  order  to  make  a  ready  and  accurate  comparison,  the  shore  Ifne  of  the  survey  of 
November,  1891,  to  March,  1892,  was  platted  on  the  detail  charts  of  the  old  surveys, 
mostly  made  from  1879  to  1883,  and  the  area  between  the  shore  lines  was  carefully 
measured  with  a  plauimeter.    This  gave  the  area  of  caving. 

The  data  for  the  depth  of  caving  was  derived  from  the  old  detbil  charts,  which 
show  the  height  of  bank  above  datum,  elevation  of  water  surface,  and  depth  or  water. 
From  this  the  height  of  the  bank  above  the  bed  was  easily  deduced.  Where  the 
river  had  maintained  its  width  and  the  channel  lay  close  to  the  caving  bank  the 
height  of  the  bank  deduced  was  measured  from  the  deepest  part  of  the  bed  to  the 
top  of  the  bank.  Where  the  channel  lay  some  distance  from  the  bank  and  the  cav- 
ing had  widened  the  stream  without  shifting  the  channel  materially,  then  the  aver- 
age depths  between  the  thalweg  and  the  depth  near  shore  were  taken  as  the  depths 
of  the  oed  and  the  heights  of  banks  deduced  accordingly. 

The  dates  of 'the  surveys  of  each  section  considered  are  given  in  the  table  and 
from  them  the  average  amount  of  erosion  per  annum  was  derived. 

An  inspection  of  the  maps  shows  that  caving  rarely  occurs  on  both  banks  of  the 
river  at  the  same  time  in  the  same  locality.  It  shifts  from  bank  to  bank,  and  as  it 
ceases  on  one  side  it  begins  on  the  other,  so  that  the  caving  areas  often  slightly  over- 
lap eacl^other.  The  total  length  of  caving  banks  from  Cairo  to  Donaldsonville,  a  mid- 
stream distance  of  885  miles,  is  921  miles.    About  15  miles  of  this  pertains  to  islands. 


Digitized  by  VjOOQIC 


APPENDIX  W  W — REPORT  OP  MISSISSIPPI  RIVER  COMMISSION.     3111 

With  a  very  few  exceptions  there  is  more  or  lee*  caving  in  all  of  the  bends,  but  the 
amount  of  caving  does  not  seem  to  bear  any  definite  relation  to  the  curvature.  The 
maximum  caving  occurs  in  comparatively  straight  reaches,  such  aa  Leota,  Baleiffh, 
Milliken,  Carlyle,  Oak  Bend,  etc.,,  while  the  extra ordinaij  bends  above  Greenvule 
show  caving  far  below  the  maximum.  Darnell  Pointy  80  miles  from  Cairo,  is  an 
example  of  excessive  caving  in  a  loug,  straight  reach  of  river. 

The  annual  erosion  per  mile  of  river  reaches  its  maximum  in  the  vicinitv  of  Ra- 
leigh.   In  the  vicinity  of  Oak  Bend,  below  Vicksburg,  it  reaches  nearly  the -same 
amount.    After  passing  Natchez  the  erosioi^  becomes  rapidly  less  and  from  the  Red 
^  River  down  it  is  quite  small  in  amount. 

The  character  of  vegetation  on  the  banks  has  no  apparent  influence  on  the  extent 
of  the  erosion.    In  a  caving  bend  which  is  partly  cultivated  and  partly  timbered  the 
shore  line  curve  is  smooth  and  regular,  showing  that  they  are  eroded  with  equal  ' 
facility. 

Of  37  localities  between  Cairo  and  Vicksburg  where  depths  of  less  than  10  feet 
were  reported  in  1891, 21  were  found  to  be  at  the  foot  of  or  immediately  below  rap* 
idly  caving  banks. 

The  amount  of  erosion  given  in  these  tables  is  doubtless  considerably  less  than 
the  total  movement.  In  some  localities  where  rapid  caving  was  going  on  at  the  time 
when  the  first  surveys  were  made  now  we  find  a  heavy  fill. 

Opposite  Commerce,  Miss.,  is  a  case  of  that  kind,  where  a  caving  bank  in  1879 
has  filled  about  2,000  feet  in  width  and  about  5  miles  long,  a  part  of  which  is  now 
cultivated.  v 

It  is  not  improbable  that  there  are  places  where  the  process  of  scour  add  fill  has 
been  repeated  several  times  during  the  intervals  between  the  surveys.  The  total 
movement  by  erosion  would  probably  exceed  the  amount  given  in  tables  by  about 
15  per  cent. 

The  average  annual  amount  of  erosion,  as  derived  from  the  tabulated  results,  is 
found  to  be  about  9^  acres  in  ar'%a  by  66  feet  deep  for  each  mile  of  river;  or  a  total 
for  the  river  between  Cairo  and  Donaldsonville  ot  10  square  miles  by  86  feet  in  depth 
annually. 

Erosion  does  not  necessarily  mean  a  widening  of  the  bed  of  the  river.    The  eroded 
bank  is  generally  followed  by  an  equivalent  fill  on  the  opposite  bank,  and  in  some , 
localities  of  excessive  erosion  the  bed  has  actually  grown  narrower. 

The  composition  of  the  banks  is  not  given  in  sufficient  detail  to  determine  the 
relation,  if  any,  between  character  of  banks  and  erosion.  In  the  region  of  excessive 
caving  the  banks  are  largely  composed  of  sand.  In  some  localities,  where  the  banks 
are  described  as  being  clay,  the  erosion  has  been  slight. 

Respectfully  submitted. 

J.  A.  OCKERSON, 

Ataistant  Engineer, 
Capt.  Ca|m.  F.  Palfrey, 

Corps  of  Engineers,  JJ.  8.  A,, 

Secretary, 
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Appendix  4  H. 

TABULATBD  RK8ULT8,  WITH  FIBLD  AKD  OFFICE  REPORTS,  OF  DISCnAROK  MSAS- 
URBMKKT8  ON  THE  MISSISSIPPI,  OHIO,  AND  ATCBLAFALAYA  RI VERS,  AND  OF  CBS VA5SK 
AND  OVERFLOW  MEASUREMENTS,  1891. 

Content; 


Name  of  aUMon. 


Cairo,  lU 

Colnmbos,  Ky. 

Klmot,  Ark 

Fulton,  Tenn. 


ReporU. 


Field. 


OOm. 


3120 
3118 
3120 
.3118 

Memphis,  Tonn 13118-3120 

Helena,  Ark 3110,3120 

Bobertaonville  orevasae 3110 

Arkanaas  City,  Ark 

At  Amoa  Bayou,  Ark 

WUaon  Point,  La 

Louisiana  Bend,  La 

Concord  crevasse 

Natcfaea^Miss 

Red  River  Landing,  La 

Simmsport,  La 

Carrollton,  La 

Ames  crevasse 


S121 
3121 
3121 
3123 
3122 
3122 
8123 
3123 


3123 
3125 


3125 
3125 
3120 
3126 


Tabulated  reanHa. 


Dia. 
charge. 


3127 
3127 
3128 
3129 
3120 
3130 
8131 
8132 
3133 
3134 
3135 
3135 
3136 
3137 
3137 
3138 
3130 


aope. 


3140 
3140 


3141.3142 
3141.3142 
3141,3142 


Table  of  meter  ratings  on  page  3143. 

extracts  from  report  of  mr.  c.  w.  8turtevant,  assistant  bnginrbr,  chief  of 
party,  upon  high- water  discharge  observations,  mississippi  river,  at  co- 
lumbus, fulton,  and  memphis,  1891. 

Steamer  H.  L.  Abbot, 
Memphis,  Tenn.f  April  fi,  1891, 
I  have  the  honor  to  snbmit  the  following  report  npon  the  discharge  observations 
taken  at  Memphis,  Tenn.,  Colombus^  Ky.,  and  Fulton,  Tenn.,  during  the  high  water 
of  1891. 

At  Memphis  the  same  sections  and  signals  were  used  that  were  erected. in  March, 
1890,  for  high-water  discharges  at  this  place.  The  observations  were  taken  with 
Price  meter  No.  29  at  1%  depth. 

•  •••«•• 

At  Columbns,  Ey.  [from  March  11  to  25],  and  Fulton,  Tenn.,  the  observations  for 
Telocity  were  made  with  mid-depth  floats  in  the  following  manner. 

Hie  tug  would  turn  the  skiff  loose  about  600  feet  above  the  section.  As  soon  as  it 
became  steady  and  had  arrived  within  about  400  feet  of  the  range  the  float  was 
let  loose  and  the  skiff  kept  within  10  feet  of  it ;  when  about  200  feet  of  the  sec> 
tion  a  fla^  was  waved  and  the  position  of  the  float  at  this  instant  was  located  by 
two  transit  angles  from  shore.  In  sixty  seconds,  or  some  other  convenient  time,  the 
flag  was  again  waved  and  the  float  located,  after  which  the  float  was  taken  into  the 
skiff  and  the  skiff  towed  into  position  for  the  next  float  by  the  tu^. 

After  the  field  work  was  performed  the  angles  to  floats  were  plotted  on  drawing 
paper,  scale  300  feet  to  the  inch,  after  which  the  path  of  the  float  was  resolved  into 
two  components,  one  narallel  to  the  section  and  one  normal  to  the  section.  Ilie 
length  of  this  normal  was  scaled  off  and  the  distance  divided  by  the  number  of 
seconds  that  the  float  ran,  which  gave  the  velocity  in  feet  per  second  for  that  point 
in  the  section  where  the  path,  or  path  produced,  intersects  the  section. 

The  double  float  consisted  of  a  mid-depth  float  and  a  surface  float  Joined  by  a  string 
whose  length  was  such  that  the  mid-depth  float  should  sink  halfway  to  liie  bottom 
of  the  river. 

The  mid-depth  float  was  a  box  3  by  1  by  1  foot,  without  ends,  so  weighted  as  to 
stand  in  a  perpendicular  position  in  the  water  and  to  sink  the  surface  float  down  to 
a  point  miaway  between  the  apex  and  the  base  of  the  upper  cone. 

The  surface  float  consisted  of  two  hollow  water-tight  cones  Joined  at  their  bases 
and  carrying  a  flag  6  inches  square  and  18  inches  above  the  surface  of  the  water. 
The  distance  from  apex  to  apex  of  the  two  cones  was  12  inches  and  the  diameter  6 
inches. 
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Check  soandings  at  Columbus,  Ky.^  were  made  with  a  32i-pouiid  weight  and 
piano  wire.  A  Toug;h  wooden  reel  was  constructed  to  draw  the  weight  from  the  bot- 
tom. When  the  weight  touched  bottom  it  was  very  hard  to  catch  the  exact  point 
on  the  wircy  as  it  was  so  small  it  could  not  be  checked  in  its  downward  motion  at 
once.  For  this  reason  the  results  can  be  relied  upon  only  for  the  nearest  foot.  Tags 
were  tied  to  the  wire  between  drops  of  solder. 

At  Fulton,  Tenn.y  an  iron  reel  was  used  to  raise  and  lower  the  weight,  which 
was  56^  pounds  in  weight.  No  tags  were  placed  on  the  wire,  the  number  of  turns  of 
the  reel  being  counted  when  drawing  the  weight  off  of  the  bottom.  This  method 
was  very  satisfactory  indeed,  and  the  results  can  be  relied  upon  to  the  nearest  quar- 
ter of  a  foot. 

Capt.  S.  W.  ROESSLBR, 

Corps  of  Engineers,  U.  S.  A,,  Memphis,  Tenn, 


EXTRACTS  FROM  REPORT  OF  MR.  WILLIAM  GERIG,  ASSISTANT  ENGINEER,  CHIEF  OF 
PARTY,  UPON  DISCHARGE  OBSERVATIONS,  MISSISSIPPI  RIVER,  AT  MEMPHIS,  HELENA, 
AND  ROBERTSONVILLE  CREVASSE,  MARCH  AND  APRIL,  1891. 

Memphis,  Tenn.,  May  6,  1891. 

I  have  the  honor  to  submit  the  following  report  upon  the  discharge  observations 
taken  at  Memphis,  Tenn.,  March  10,  Helena,  Ark.,  and  Robertson ville.  Miss.,  crevasse 
during  high  water,  1891. 

At  Memphis  the  same  section  and  signals  were  used  that  had  been  erected  by 
Alfesistant  C.  W.  Sturtevant. 

At  Helena,  Ark.^  the  discharges  were  taken  on  the  same  'section  as  that  used  by 
Assistant  L.  £.  Ritter  during  December,  1890.  The  signals  were  erected  on  the  Ar- 
kansas shore,  the  pivot  signal  being  2,130  feet  above  the  section  line. 

The  observations  were  taken  with  Price  meter  No.  29  at  A  depth.  * 

•  •«*«•• 
The  rate  of  the  meter  remained  constant.* 

The  steamer  H.  M,  Graham  was  used  for  taking  the  discharge  measurements  till 
March  14,  the  arrangement  of  the  meter  outfit  being  the  same  as  on  the  Abbot, 

Ou  March  17  the  tug  Ida  Paiton  was  used.  The  mast  and  boom  derrick  was  erected 
on  the  stem  of  the  tug,  the  boom  projecting  over  tiie  side  and  making  an  angle  of 
about  60^  downstream  with  the  axis  of  the  tug.  The  method  of  raising  and  lower- 
ing the  meter  and  the  electric  connections  were  the  same  as  on  the  Oraham.  except 
that  a  guy  line  from  the  bow  of  the  tug  hold  the  meter  vertical.  On  Marcn  24  the 
outfit  was  replaced  on  the  Graham  and  discharges  taken  in  the  usual  manner. 

The  soundings  were  made  with  a  three-eighths  inch  braided-cotton  line  and  a  15- 

I>onnd  lead.  On  April  3  a  check  sounding  was  made  with  a  steel  wire  and  a  25-pound 
ead. 

The  details  of  the  field  work  or  a  discharge  are  as  follows :  Tested  lead  lines,  oiled 
meter,  whirled  it  by  hand  and  noted  the  number  of  seconds  required  to  come  to  rest, 
in  this  case  about  306  seconds.  Gauge  read  to  th^  nearest  j^jf  of  a  foot.  Section 
sounded,  the  position  of  the  boat  being  located  by  the  sextant  at  moment  of  crossing 
the  range. 

The  boat  was  taken  to  the  first  velocity  station.  The  assistant  engineer  on  the 
roof  over  the  engineer.  £ngineer  gets  on  range  and  holds  it  there,  as  nearly  as 
possible.  The  leadsman  tends  to  register,  and  when  exactly  on  ran^e  the  assistant 
engineer  gives  signal  to  commence  the  observation.  Position  located  by  the  sextant. 
After  two  to  five  minutes,  when  the  boat  is  right  on  range,  the  assistant  engineer 
gives  signal  to  stop  the  register.  At  completion  the  guage  read  again.  The  field 
work  lasted  from  four  to  six  hours,  after  which  the  tape  was  counted  and  checked  and 
the  observations  calculated. 

At  Robertson  ville  crevasse  the  soundings  and  velocities  were  taken  from  a  skiff 
and  position  located  by  transit  and  stadia.  The  skift*  was  held  in  position  by  a  line 
which  was  made  fast  to  a  tree  on  upper  or  river  side  of  crevasse.  The  meter  was 
attached  to  piece  of  gas  pipe  about  20  feet  long. 

•  «•*••• 

Capt.  S.  W.  Roessler, 

Corps  of  Engineers,  U.  S.  A.,  Memphis,  Tenn, 

*  This  statement  is  apparently  based  on  the  tests  made  by  turning  the  meter  wheel 
with  the  hand  and  noting  the  time  it  continued  to  revolve. 
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EXTRACTS  FROM  REPORTS  OP  MR.  WILLIAM  GRRIG,  ASSISTANT  KXGINEKR,  UPON  THB 
FIBLDWORK  OF  LOW-WATKR  DISCHARGE  OBSERVATIONS  AT  CAIRO,  ILLINOIS,  KLMOT, 
ARKANSAS^  MKMFHIS,  TENNESSEE,  AND  HELENA,  ARKANSAS. 

Memphis,  Tenn.,  Fehruarjf  4, 1892, 

Aasistant  Engineer  0.  W.  Starteyant  was  in  charge  of  the  party  and  the  field  work. 

«  •       *  «  •  f  •  « 

Elmoi,  Arkansas, — At  this  point  the  meter  method  was  nsed,  meter  being  snhmerged 
at  six-tenths  depth,  and  the  boat  held  on  range  with  throttle  valve.  Range  No.  37  was 
chosen  for  the  discharge  section.  The  soundings  and  velocity  stations  were  located 
with  a  sextant. 

Price  meter  No.  34  was  used  and  was  rated  on  September  23,  1891.  The  rating 
was  made  in  still  water,  the  meter  being  suspended  from  a  cable  track  and  pullod 
back  and  forth  at  various  velocities.  The  length  of  the  base  was  259.12  feet,  and  the 
time  was  recorded  by  a  break-circuit  chronometer,  No.  1344,  manufactured  by  T.  S. 
&,  J.  D.  Negus,  the  rate,  gain  per  sidereal  day,  1.2  seconds. 

MemphUf  Tennessee, — The  party  went  to  Memphis,  and  the  first  discharge  was  taken 
on  September  29,  1891. 

The  meter  method  was  used.  The  section  was  located  at  Hopefield,  Ark.,  and 
about  5,000  feet  above  the  Memphis  and  Little  Rock  Railway  incline. 

Eighteen  discharge  observations  were  made  at  this  point.  Five  gauges  were 
elected  here  for  determining  slope.  The  first  or  lower  gauge  was  at  tlie  Memphis 
and  Little  Rock  Railway  incline.     Surface  velocities  were  measured  here. 

Gauge  No.  2  was  near  the  section  and  4,300  feet  above  gauge  No.  1.  Gauge  No.  3 
was  5,500  feet  above  gauge  No.  2.  Gauge  No.  4  was  3,250  feet  above  gauge  No.  3. 
Gauge  No.  5  was  8,800  feet  above  gauge  No.  4.  Surface  velocities  \yere  measured  at 
gauges  4  and  5. 

Cairo f  Illinois, — A  discharge  of  the  Ohio  River  and  the  two  chutes  of  the  Missis- 
sippi River  was  measured  on  November  11  and  12, 1891.  The  mid-depth  float  method 
was  used.  There  were  in  use  one  skiff,  two  transits,  one  lead  line  and  lead,  one  sur- 
face, and  one  submerged  float. 

««  «  •  •  «  «  • 

Helena,  Arkansas,-^  Memphis,  Tenn.,  January  ^,  189:^, 

In  accordance  with  your  instructions  I  reported  to  Assistant  C.  W.  Sturtevant, 
and  he  accompanied  me  to  Helena,  Arl^,  and  assisted  me  to  locate  the  8e<Aion. 

The  partv  consisted  of  1  assistant  en&rineer,  2  observers,  1  leadsman,  and  3  skifl'meu. 

The  discharge  section  was  located  4,500  feet  below  the  whai^f  boat  at  Helena,  Ark. 
The  ends  of  the  section  were  marked  by  range  signals,  those  on  the  Arkansas  side 
being  called  B  and  B'  and  those  on  the  Mississippi  side  being  called  C  and  I),  the 
distance  from  B  to  C  being  1,720  feet,  and  Station  A  was  1,442.3  feet  above  the  sec- 
tion on  Arkansas  shore,  and  was  occupied  by  one  of  the  observers.  From  this  station 
the  soundings  were  located  on  the  section  line.  The  distance  from  water's  edge  ta 
B  and  C  was  measured  each  day,  which  determined  the  river  width. 

The  instruments  used  consisted  of  one  surface  ^oat,  tin,  double  cone-shaped,  and 
abont4  inches  in  diameter;  one  submerged  float,  made  of  cypress,  12  by  12  by  36 
inches,  and  was  submerged  to  mid-depth ;  two  transits,  one  watch,  one  sounding  lead 
and  lines,  etc.       "^ 

A  discharge  was  taken  as  follows :  Stations  A  and  B  occupied  by  observers,  the  as- 
sistant engineer  is  in  skiff  with  watch  and  flag  in  hand.  The  skiff  was  rowed  above 
the  section,  say,  about  200  feet,  and  the  float  put  overboard,  and  when  it  was  floating 
good  the  assistant  engineer  gave  the  signal  for  the  observers  to  locate  the  float,  aho. 
at  that  moment  the  time  was  noted ;  at  the  expiration  of  one  minute  the  assistant  engi- 
neer gave  the  signal  again,  and  the  float  was  located  and  time  recorded.  Then  the 
float  was  hauled  into  the  skiff  and  rowed  above  section  for  a  second  float  observa- 
tion. Drifting  soundings  were  taken  on  section  line,  and  were  located  by  Station  A 
and  recorded  by  the  assistant  engineer.  One  20-pouud  lead  and  a  three-ei|^ths  inch 
braided  cotton  line  was  used.  The  lead  line  was  measured  at  the  end  of  each  day's 
work,  and  measurements  entered  in  note  books. 

Several  days  previous  to  October  23  the  bank'  at  Station  B  began  settling,  and  B' 
was  located  in  line  with  BC  and  67i  feet  westward  from  B.  Station  B'  was  occupied 
after  October  22  by  the  observer. 

Slope  measurements. — Gauges  were  erected  at  section,  and  one  8,658  feet  below  the 
section  at  the  foot  of  the  straight  reach,  and  were  read  each  day;  the  time  of  read- 
ing and  the  reading  were  entered  in  the  notebooks.  The  gauge  at  section  was 
called  C,  the  lower  one  D.  Surface  velocities  were  measured  each  day  at  D  and  at 
wharf  boat^  where  the  United  States  gauge  was  read  before  and  after  taking  the  dis- 
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charge.  Gauge  B  was  erected  9,700  feet  above  section,  but  was  destroyed  before  the 
elevation  of  its  zero  could  be  established  satisfactorily,  and  hence  it  was  omitted  in 
the  final  reduction.  Gauge  A  was  established  32,450  ^et  above  discharge  section  on 
Arkansas  shore.  It  was  read  as  often  as  possible  and  the  surface  velocity  measured 
and  entered  in  notebook.  The  distance  from  Gauges  A  to  D  is  41,108  feet.  The  dis- 
tance from  f^nited  Statea  gauge  to  D  is  13,158  feet.  The  elevation  of  the  zeros  of  the 
gauges  were  obtained  by  two  sets  of  independent'  levels  and  taking  the  mean  of  the 

two. 

•  «  •  •  •  •  • 

Capt.  S.  W.  ROESSLER, 

Corps  of  Engineers,  U.  8.  A.,  Memphis,  Tenn. 


MEMORANDA  TO  ACCOMPANY  TABULATED  RESULTS  OF  FINAL  REDUCTION  IN  SECRE- 
TARY'S OFFICE  OF  DlbCHARGE  OBSERVATIONS,   CAIRO  TO  CARROLLTON,  1891. 

When  floats  were  used  the  velocities  were  found  in  the  manner  described  in  Mr. 
Sturtevant's  report,  page  3118,  different  scales,  however,  being  used  for  the  plots  as 
noted  for  each  station. 

The  methods  of  computing  the  quantities  tabulated  are  the  same  as  heretofore 
used  in  similar  cases  and  fully  described  in  previous  office  memoranda  published  in 
the  annual  reports  of  the  Commission. 

CaUo,  Illinois.— Donhle  floats  were  used  at  this  Station  and  their  paths  plotted  to 
scales  of  1  inch  to  50  feet  and  1  inch  to  100  feet  for  the  Mississippi  and  Ohio  rivers, 
respectively.  The  cross  sections  were  plotted  to  a  scale  of  1  inch=100  feet  horizon- 
tiil  and  1  inch=10  feet  vertical.  Soundings  midway  between  velocity  stations  were 
scaled  oft*  from  these  plots  and  used  with  the  observed  sgundings  to  compute  the 
partial  areas. 

Columbus,  Kentucky. — Discharges  were  measured  at  this  station  by  Assistant  Engi- 
neer L.  E.  Ritter,  from  February  27  to  March  4,  with  a  current  meter;  and  by  Assistant 
Engineer  0.  W.  Sturtevant,  from  March  11  to  25,  with  double  floats.  The  same  sec- 
tion was  used  by  both  parties  but  with  different  shore  signals. 

Soundings  were  at  irregular  intervals  across  the  river,  and  for  Mr.  Ritter's  set 
soundings  midway  between  velocity  statiops  were  interpolated  from  the  two  adja- 
cent soundings  for  computing  the  partial  areas. 

Price  meter  No.  29  was  used  at  six-tenths  depth ;  the  length  of  an  observation 
varied  from  two  to  ten  minutes,  but  was  generally  three  or  lour  minutes.  For  re- 
ducing registrations  to  velocity  the  combined  results  of  ratings  of  December  3  and 
27,  18yO,  were  used,  the  equation  being  y =4.1419  »+0.361,  in  which  y  equals  velocity 
in  feet  per  second  and  x  equals  registrations  of  meter  per  second. 

In  Mr.  Sturteyant's  set,  the  float  paths  were  replotted  to  a  scale  of  1  inch=200 
feet. 

The  soundings  had  been  jilotted  in  the  fleld  on  cross-section  paper,  scale  1  inch  to 
200  feet  horizontally  and  1  inch  to  20  feet  vertical.  The  plotting  was  checked  in 
this  office  from  the  notebooks,  and  then  soundings  were  scaled  off  from  the  plots  at 
every  50  or  100  feet  and  partial  areas  computed.  The  float  velocities  were  plotted 
on  these  cross  sections  to  a  vertical  scale  of  1  inch  to  2  feet  per  second  and  the  points 
connected  by  straight  lines,  forming  a  transverse  curve  of  velocity.  From  this  curve 
a  velocity  was  scaled  off  at  every  other  ordinate  at  which  a  sounding  had  been 
scaled  and  the  velocity  so  obtained  ap])lied  to  the  partial  area  extending  half  way 
to  the  next  velocity  station  on  either  side,  the  interval  between  these  scaled  veloc- 
ities being  100  feet  near  the  shore  and  where  rapid  changes  in  velocity  curves  ap- 
peared,* but  generally  the  interval  was  200  feet. 

Datura  line  was  taken  at  40.55  feet  on  the  Belmont  gauge  throughout  the  season 
and  datum  width  at  3,121  feet.  These  were  the  observed  stage  and  widtii  on  March 
11.  There  was  a  higher  gauge  reading  in  Mr.  Ritter's  set^  but  his  notes  were  not 
received  until  after  Mr.  Sturtevant's  set  had  been  reduced. 

Elmoty  Arkansas, — For  tho  high-water  discharges  observations  were  made  on  the 
main  river  and  the  two  chutes,  and  for  the  low  water  on  the  main  river  only.  The 
discharge  sections  on  the  main  river  were  about  2,000  feet  apart,  the  high- water  sec- 
tion being  above  and  the  low -water  section  below  Elmot  landing.  In  the  hi^ifh- 
water  series  Price  meter  No.  29  was  used.  (For  value  of  meter  constants  see  rating 
used  at  Helena,  page  3122. )  The  meter  was  run  at  six  -tenths  depth  and  generally  for 
three  or  four  minutes.  The  velocity  stations  were  always  at  the  same  places  and 
generally  200  feet  apart.  On  the  main  river  soundings  were  at  the  velocity  stations 
and  midway  between  them.  The  partiiU  areas  were  computed  directly  from  the 
soundings  and  the  observed  velocities  applied  to  the  correspoudisg  partial  areas. 
The  stations  in  the  chutes  were  at  irregular  distances  apart.    Discharges  were  com* 
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puted  in  the  same  way  as  for  the  main  river.  The  datum  line  was  taken  at  the  ob- 
served reading  of  January  7,  17.76  feet  on  the  local  gauge.  In  the  reduction  of  the 
low- water  observations  (tor  Held  report  see  page  3120)  the  cross  sections  were  plotted 
to  a  scale  of  1  inch  to  200  feet  horizontal  and  1  inch  to  10  feet  vertical.  The  trans- 
verse curves  of  velocity  were  plotted  on  the  cross  sections  in  terms  of  meter  regis- 
trations, the  scale  being  approximately  1  inch=l  foot  velocity  per  second.  Veloc- 
ities wore  scaled  from  this  curve  every  200  feet,  or,  where  the  curve  was  irregular,  100 
feet*  Soundings  were  scaled  every  50  feet.  The  end  velocity  stations  were  30  or  40 
feet  from  shore,  and  observed  velocities  were  applied  to  end  areas.  The  discharji^es 
were  computed  same  as  described  for  Helena  high- water  series.  Since  the  velocities 
of  discharges  were  low  the  rating  observations,  ranging  from  0.86  to  4.80  feet,  were 
selected  for  computing  the  rate  of  the  meter  (for  results  of  reduction  see  table). 
Datum  lin«  in  tlie  ]ow-water  series  is  taken  at  2.80  feet  on  the  local  gauge. 

Fultoiij  Tennessee, — Velocities  were  measured  with  double  floats,  same  as  described 
for  Columbus,  Ky.,  and  were  also  reduced  in  the  same  manuer ;  only  one  discharge  was 
observed. 

MemphiSj  Tennessee, — The  high-water  discharge  section  was  at  the  same  place  as  in 
1890,  about  3,500  feet  above  the  bridge.  The  low- water  section  was  near  Hopefield, 
and  about  2f  miles  above  the  high- water  section.  (For  iield  reports  see  page  3120.) 
In  the  high- water  series  the  areas  were  computed  n'om  the  soundings  as  taken,  the 
distances  apart  beiug  computed,  and  the  discharges  were  found,  in  the  usual  manner^ 
directly  from  the  observed  velocities.  In  the  low- water  seri^  the  cross  sections 
were  plotted  and  also  the  transverse  curves  of  velocity,  and  from  these  plots  veloci-  ' 
ties  were  scaled  off  every  100  aud  soundings  every  50  feet;  from  these  the  discharges 
were  computed  in  the  same  wayas  described  for  Helena  high-water  series.  On  the 
shallow  side,  the  end  velocity  station  was  generally  about  300  feet  from  shore, 
with  a  sounding  of  about  10  loet;  two-thirds  of  this  observed  vel6city  was  applied 
to  the  end  area;  on  the  deep  side  of  the  river  the  distance  out  was  about  100  feet, 
and  four-fifths  of  the  observed  velocity  at  this  poiut  was  applied  to  the  end  area. 
For  results  of  rating  meter  No.  34  sec  table  of  meter  ratings.  Datum  line  taken  at 
3.65  feet  on  the  standard  jgf^^gQ  at  ^lemphis,  which  was  the  mean  of  8  a.  m.  and  4 
jp.  m.  readings  September  ^^  1891. 

Helena,  Arkansas. — The  high-water  section,  1891,  is  about  7,200  feet  below  the 
wharf  boat  and  at  the  same  place  as  the  low-water  section  of  1890;  the  high-water 
section  of  1890  was  about  900  feet  below  the  wharf  boat.  The  low-water  section  of 
1891  is  about  4,500  feet  below  the  wharf  boat.  (For  fiild  reports  see  page  3120).  For 
high- water  observations  the  sounding  and  velocity  stations  wore  located  on  the 
section  line  by  sextant  angles  and  at  irregular  intervals  across  the  river.  The 
distances  out  were  computed  and  the  areas  between  soundings  found ;  these  areas 
were  summed  in  a  series  of  partial  areas  to  correspond  with  the  velocity  sta- 
tions, each  partial  area  extending  oh  eiither  side  of  the  corresponding  velocity 
station  half  way  to  the  next  station.  Each  of  these  partial  areas  was  multiplied  by 
the  registrations  of  the  meter  at  the  corresponding  station,  reduced  «to  one  second  of 
time.  These  partial  products  were  summed  and  multiplied  by  the  value  of  the  meter 
constant  a.  The  total  area  was  multiplied  by  the  meter  constant  b;  the  sum  of 
these  two  products  is  the  total  discharge  in  cubic  feet  per  second.  On  the  Arkansas 
side  of  the  river  the  distance  out  of  the  first  velocity  station  was  generally  400  or  500 
feet,  except  on  three  days,  when  it  was  about  300  feet.  For  the  first  200  feet  of  this  dis- 
tance, or  as  far  as  the  river  bank  proper,  the  water  was  only  4  feet  deep,  but  it  then 
became  very  deep,  the  sounding  at  the  first  velocity  station  being  usually  about  80 
feet  deep  at  400  or  500  feet  out.  Where  the  distance  out  of  the  velocity  station  was 
about  4(X)feet  or  over,  two-thirds  of  the  observed  velocity  was  applied  over  theend  area 
as  done  heretofore  in  similar  cases,  the  observations  on  the  three  days  above  men- 
tioned agreeing  well  with  this.  On  the  Mississippi  side  of  the  river  the  last  velocity 
station  was  generally  300  to  400  feet  from  shore,  except  on  four  days  when  the  dis- 
tance was  about*200  feet.  The  mean  of  these  four  days  was  used  as  velocity  at  this 
distance  for  the  other  days. 

The  sounding  at  the  last  velocity  station  was  about  22  feet. 

The  time  the  meter  was  run  at  each  station  varied  from  two  to  seven  minutes,  but 
was  generallv  about  two  and  a  half  minutes. 

Since  no  observations  were  made  for  rating  the  meter  this  year,  the  equation  y  = 
4.1419  X  -f-  0.361  (in  which  ^=  velocity  in  feet  per  seooud  and  x  =  registrations  of 
meter  per  second)  was  used  in  computing  the  present  set  of  discharges ;  the  values 
of  the  meter  constants  in  this  equation  were  derived  from  reduction  in  this  office 
last  season  of  rating  observations  of  December  3  and  27,  1890. 

In  computing  datum  areas  the  datum  line  is  taken  at  44.70  feet  on  the  Helena 

SkUge,  and  datum  width  at  5,800  feet;  these  were  the  observed  stage  and  width 
arch  26.  ' 

The  other  quantities  tabulated  have  been  found  in  the  usual  way,  which  has  been 
fully  described  in  previous  ofiice  reports. 
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lu  the  low- water  series  double  floats  were  iiHcd ;  the  method  of  reduction  is  similar  to 
that  described  for  Columbus^  Ky.  The  float  paths  were  plotted  to  a  scale  of  1  inch  to 
100  feet,  and  the  cross  sections  to  the  same  horizontal  scale  and  to  a  vertical  scale  of  1 
inch  to  20  feet  for  soundings  and  1  inch  to  1  foot  for  velocities.  The  soundings  were 
scaled  off  every  50  feet  and  the  velocities  every  100  feet,  except  where  the  curves 
were  irregular,  when  one-half  the  distance  was  taken. 

The  distances  out  of  the  eud  velocity  stations  varied,  but  were  generally  less  than 
,  100  feet  from  shore ;  on  the  shallow  side  two- thirds  of  this  observed  velocity  was  ap- 
plied to  the  end  area  and  on  the  deep  side  four-fifths 

The  low- water  aection  is  about  one-half  mile  above  the  high-water  section.  The 
datum  line  is  taken  in  the  low- water  series  at  4.73  feet  on  the  standard  Helena  gauge, 
and  the  datum  width  as  1,656  feet,  both  as  observed  on  September  30,  1891. 

Rohertsonville  orevasaCf  353,8  miles  below  Cairo. — Two  sets  of  soundings  and  veloci- 
ties were  observed  on  the  same  day,  both  sets  of  soundings  were  combing  in  com- 
puting the  area,  but  the  velocities  were  applied  separately,  giving  two  discharges. 

In  transmitting  the  field  notes  of  these  observations  tne  district  officer  states: 
"The  crevasse  measurement  is  of  doubtful  accuracy  on  account  of  the  existence  of 
an  eddy  in  the  gap  between  the  ends  of  the  standing  levee,  in  which  the  discharge 
aection  was  located.'' 

Arkansas  City,  Arkansas, — ^The  discharge  section  intersects  the  Arkansas  shore  at  the 
same  point,  and  the  Mississippi  shore  at  a  point  100  feet  below  the  section  of  1889 
and  1890. 

The  sounding  were  at  irregular  intervals  across  the  river,  and  were  located  on  the 
range  by  transit  angles,  the  transit  being  at  the  end  of  a  2^000-foot  base  on  the  Ar- 
kansas shore. 

These  soundings  were  plotted,  after  being  corrected  for  error  of  lead  line,  and 
ordinates  scaled  urom  these  cross  sections  every  50  feet,  and  tabulated  for  computing 
the  areas;  the  discharges  being  computed  in  the  same  manner  as  described  for  Wil- 
son Point. 

The  velocity  stations  were  at  fixed  points  300  feet  apart  on  the  section,  except  Sta- 
tions I  and  II,  near  the  Mississippi  shore.  Until  March  25  Station  I  was  90  feet  from 
the  bank,  but  after  that  date,  on  account  of  snags  near  the  bank,  velocities  for 
Station  1  were  generally  taken  15^  feet  from  bank,  and  only  12  feet  below  the  sur- 
face, the  depth  at  that  noint  being  about  40  feet.  Velocities  for  several  days  were 
also  observed  at  six-tentns  depth  128  feet  from  the  bank.  The  observer  remarks  that 
this  was  the  "center  of  mass  of  the  partial  section."  From  these  observations  veloci- 
ties were  deduced  for  the  point  90  feet  from  the  bank  at  six-tenths  depth.  'I'lie 
observer  estimates  the  velocity  at  the  Mississippi  bank  to  be  five- tenths  or  six-teutlis 
of  that  observed  at  152  feet  out.  It  was  assumed  that  the  mean  velocity  for  131 
feet  out  was  one-half  the  velocity  observed  at  152  feet  from  the  bank. 

From  March  25  to  April  20,  inclusive,  observations  for  Station  II  were  taken  at 
376  feet  instead  of  330  feet  from  the  bank,  the  latter  bein^  the  regular  distance.  For 
these  days  velocities  at  330  feet  were  deduced  from  velocities  observed  at  376  feet. 

Station  XII  was  96  feet  from  the  Arkansas  bank,  and  the  velocity  observed  at  this 
station  was  applied  from  the  bank  to  midway  between  Stations  XII  and  XI.  On 
May  1  and  6  float  observations  were  maile  for  determining  the  direction  of  the  cur- 
rent near  the  discharge  section;  the  plots  show  the  average  direction  of  the  floats 
to  be  about  10^  30'  from  a  normal.  This  indicates  that  the  velocity  as  observed  on 
the  cross  section  is  about  1^  per  ceut  too  large,  but  no  correction  has  been  made  for 
this  in  the  final  reduction. 

The  velocities  were  observed  with  the  Price  current  meters  at  six-tenths  depth, 
and  generally  for  five  minutes  at  each  station.  MetorH  Nos.  4,  5,  and  6  were  used 
during  the  season ;  the  results  of  the  ratings  are  given  on  page  3143.  For  notes  on  these 
meters  see  under  Wilson  Point,  and  also  rejYort  of  Mr.  Uoopes  in  Report  ('hief  of 
Engineers,  1891,  page  3660. 

For  measuring  discharges  the  meters  were  used  as  follows:  Meter  No.  4,  March  25 
and  27,  May  2  to  7;  met^T  No.  5,  March  6  to  11,  and  March  28  to  April  30;  meter  No. 
6,  March  12  to  24  and  May  8  to  12,  dates  inclusive.  The  rating  nearest  in  date  was 
used  for  each  discharge  (except  where  meter  was  cleaned  or  altered),  the  same  as  at 
Wilson  Point. 

Meter  No.  4  was  rated  March  26,  but  the  results  were  so  discordant  they  could  not 
be  used :  the  discharges  measured  with  this  meter  March  25-27  are  apparently  worth- 
less, ana  are  not  printed;  the  observer  also  rejected  them  on  account  of  their  dis- 
cordance. 

The  datum  line  is  taken  at  41.73  feet  on  the  standard  gauge  as  tabulated;  datum 
width  taken  as  3,416  in^f,  which  was  the  observed  width  May  8.  For  reports  on  field- 
work  see  Report  Chi»'f  Engineers,  1891,  pages  3658  and  3660. 

Wilson  Point,  Louisiana,iaw  water  of  ISUO,  and  high  and  low  waters  of  1S91. — The  dis- 
charge section  used  is  100  feet  above'the  section  used  during  high  water  of  1890. 

The  soundings  were  at  irregular  intervals  across  the  river;  in  1890  these  soundings 


Digitized  by  VjOOQIC 


3124      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S!  ARMY, 

were  located  by  transit  angles  from  the  end  of  a  1,600-foot  base  on  the  Louisiana 
shore;  in  1891  they  were  located  from  the  boat  by  sextant  angles  to  1,000-foot  bases, 
one  base  on  either  shore,  each  base  being  used  half  way  across  the  river.  On  April 
30  the  soundings  were  located  simultaneously  by  the  two  methods,  the  transit  on. 
shpre  with  1,600-foot  base,  and  the  sextant  in  boat  to  1,000-foot  base;  the  results 
show  a  close  agreement,  the  difference  ranging  from  0  to  39  feet,  the  latter  being, 
however,  exceptional,  generally  the  difference  not  exceeding  6  feet ;  the  mean  differ- 
ence of  S4  sets,  including  the  extreme  case  above  noted,  is  2.3  feet. 

The  distances  out  of  the  soundings  were  computed  and  cross  sections  plotted  to  a 
scale  of  1  inch  to  200  feet  horizontal  and  1  inch  to  20  feet  vertical.  From  theso 
plots  ordlnates  were  scaled  off  at  intervals  of  50  feet,  arranged  so  that  every  seventh 
scaled  sounding  coincided  with  a  velocity  station.  These  scaled  soundings  were 
tabulated  and  the  partial  areas  computed. 

The  velocity  stations  were  300  feet  apart  (except  Stations  land II,  which  were  250 
feet)  and  always  at  the  same  place.  .  The  end  velocity  stations  in  the  high-water 
observations  were  88  and  154  feet  from  the  Mississippi  and  Louisiana  shores,  respec- 
tively.   In  the  low- water  sets  the  distances  from  shore  varied  from  50  to  250  feet. 

The  velocity  as  observed  at  each  /station  was  applied  to  the  corresponding  partial 
area;  this  partial  area  extended  on  either  side  of  the  station  half  way  to  the  adjacent 
stations.  Each  partial  area  was  multiplied  by  the  registrations  per  second  of  the 
meter  at  the  corresponding  station  and  the  sum  of  these  partial  products  was  mul- 
tiplied by  the  value  of  the  meter  constant  a;  to  this  product  was  added  the  area 
multiplied  by  the  meter  constant  &,  the  sum  being  the  total  discharge  per  second. 

During  the  high  water  the  entire  banks  between  the  main  levees  were  overflolfr^ed. 
The  field  notes  of  this  discharge  over  banks  being  incomplete,  the  field  results  were 
adopted  and  are  given  in  the  tabulation  as  made  up  by  the  observer,  who  evidently 
interpolated  for  days  when  it  was  not  observed. 

The  Price  current  meter  No.  6  was  used  for  all  the  high- water  observations  except 
May  7,  when  No.  5  was  used.    No.  5  was  also  used  for  all  the  low- water  observations. 

The  meters  were  rated  frequently  and  the  results,  derived  from  final  reduction  iu 
this  office  by  the  method  of  least  squares,  are  given  in  the  appended  table,  page  3143. 
The  table  shows  that  the  rates  of  the  same  meters  are  very  different.  In  seeking  to 
explain  these  differences  Mr.  T.  C.  J.  Bailey,  who  was  assistant  to  the  surveyor. 
Mr.  Richards,  during  time  observations  were  taken,  under  date  of  January  4,  1892, 
writes:  "The  larger  values  of  the  coefficients  a  and  6  for  meter  No.  5  found  at  Hun- 
tington from  those  found  at  Wilsons  Point,  I  think,  are  due  to  the  fact  that  at  the 
former  place  only  the  lower  bearings  were  oiled,  for  fear  of  injuring  the  electrical 
connection,  while  at  the  latter  place  both  bearings  were  oiled. 

In  the  case  of  meter  No.  6,  both  upper  and  lower  bearings  were  oiled,  except  in 
the  rating  of  May  8,  1891,  when  only  the  lower  ones  wore.  I  have  found  that  the 
stiffness  of  the  oil  used  has  a  marked  effect  upon  these  coefficients.  It  has  been  our 
practice  recently  to  use  pure  vaseline  in  the  upper  bearings  and  sperm  oil  in  the 
•  lower,  although  I  believe  good  sperm  or  watch  oil  to  bo  prererable  both  above  and 
below.  Probably,  however,  the  differences  in  the  ratings  are  due  more  to  unequally 
worn  bearings  than  to  any  other  cause.  It  is  found  that  with  the  same  impulse 
meter  No.  6  spins  different  lengths  of  time  at  different  inclinations,  spinning  the 
longest  held  with  both  axes  horizontal,  an  indication  of  bad  bearings.  The  base 
lines  were  checked  before  each  rating,  and  being  temx)orary  could  not  now  be  re- 
measured." 

From  the  foregoing,  it  appears  that  the  meters  were  not  always  in  the  same  condi- 
tion, hence  it  was  decided  to  use  the  rating  for  each  discharge,  nearest  in  date  to 
that  discharge  observation.  This  was  also  done  in  the  last  low-water  series,  since 
a  very  marked  difference  appears  m  the  rate  of  meter  No.  5  after  it  was  reported  as 
being  thoroughly  cleaned. 

The  field  notes  of  the  low- water  observations  of  1890  were  received  in  this  office  for 
reduction  Januarj'  11,  1892,  together  with  notes  of  a  meter  rating  of  January  19, 
1891;  this  rating  was  used  in  computing  the  three  discharges. 

The  meter  wa«  generally  run  for  five  or  six  minutes  at  each  velocity  station  and  at 
six- tenths  depth  tov  all  the  work.  January  9,  1892,  the  third  district  officer,  refer- 
ring to  these  meters,  states  that  he  considers  them  unreliable  and  has  ordered  two 
new  ones.     (For  field  reports  see  Report  Chief  Engineers,  1891,  page  3658.) 

In  all  the  earlier  series  at  this  place,  the  readings  tabulated  under  *Mocal  gauge" 
are  elevations  of  the  water  surface,  at  the  discharge  section,  above  a  plane  at  the 
same  elevation  as  the  zero  of  the  Lake  Providence  gauge,  which  is  89.62  feet  above 
the  Cairo  datum  plane,  survey  Mississippi  River. 

It  appears  from  level ings  to  bench  marks  in  April,  1892,  that  a  change  was  made 
in  the  local  guage  in  1890,  which  affected  thereadings  beginning  with  the  low  water 
of  that  year;  this  error  has  been  corrected  iu  the  tabulation  for  the  low-water  series, 
but  the  high- water  series  was  already  eouiputed  and  printed,  and  since  the  (Jrror 
only  afiected  the  datum  quantities,  no  correction  has  been  made.    Therefore,  to  re« 
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dnco  the  local  gauge  readings  of  (liis  high-water  series  to  agree  with  the  loAv-water 
series,  and  also  with  former  publications,  sahtract  0.25  of  a  foot.  The  datum  line 
has  been  taker  at  41.83  feet  on  the  local  gauge  as  tabulated.  The  datum  width  has 
brum  taken  as  ;j,788  feet,  and  the  slope  of  the  banks  assumed  to  be  uniform  down  to 
10.5  feet  on  the  local  gauge,  at  which  height  the  width  has  been  taken  as  3,632  feet 
for  computing  the  datum  areas  of  the  last  low-water  series. 

On  October  19  the  subsurface  floats  were  run  to  determine  the  direction  of  the 
current  near  the  discharge  section.  Tlie  results  showed  the  general  direction  of  the 
current  to  be  about  12^  from  a  normal,  the  deflection  being  all  in  the  same  direction. 
This  would  indicate  that  the  discharges,  as  computed  from  meter  observations  on 
the  8ecti(m  are  about  2  per  cent  too  large;  no  correction,  however,  has  been  applied 
for  error  from  this  source. 

The  observei;  attributes  the  deflection  of  the  current  to  the  presence  of  bars  above 
and  below  the  discharge  section. 

LouUiana  Bend,  Louisiana. — One  discharge  was  measured  here  October  19, 1891 ;  the 
velocity  stations  were  from  li>0«to  300  feet  apart.  The  reduction  was  made  in  the 
same  way  as  for  Wilson  Point. 

Natchez,  Miasisnppi, — The  velocity  and  sounding  stations  were  coincident  and  al- 
ways at  the  same  places.  They  were  located  on  the  section  by  means  of  fixed  signals 
on  shore,  and  from  April  4  a  sextant  was  used  in  addition  to  the  range  signals.  The 
distance  between  stations  varied  from  98  to  233  feet;  the  end  stations  were  about 
60  and  80  feet  from  shore. 

The  Price  meter  No.  25  was  run  at  each  station  for  two  and  three  minutes.  At  Sta- 
tions 4  to  9,  covering  the  deepest  part  of  the  river,  the  meter  was  at  two-tenths 
depth,  and  ajt  stations  nearer  shore  was  at  from  three-tenths  to  six-tenths,  exce])t  on 
one  day  when  Stations  1  and  2  were  taken  at  seven-tenths  depth.  The  note  book 
contains  a  table  of  coefficients  to  reduce  velocities  at  different  depths  to  velocity  at 
six-tenths  dei)th,  which  was  stated  to  be  derived  from  observations  of  Mr.  Price  in 
1883.  This  table  was  used  in  the  liual  reduction  and  is  as  follows:  To  reduce  veloci- 
ties to  six-tenths  depth  multiply  by  the  following  co-efficients.: 

Two-tenths,  depth 0.986 

Throe-tenths,  depth 0.984 

Four-tenths,    depth 0.9«75 

Five-tenths,  depth 0.996 

Seven-tenths,  depth 1*  015 

Since  the  sounding  and  velocity  stations  were  coincident,  the  mean  of  the  veloci- 
ties, as  observed  or  reduced,  at  two  consecutive  stations,  was  applied  to  the  included 
area.  The  discharges  so  obtained  were  corrected  approximately  by  the  same  formula 
as  in  1889  and  1890 ;  the  correction  was  from  -f  2,000  to  +  3,000  cubic  feet  per  second 
for  a  total  discharge.  Four-fifths  of  the  velocities  observed  at  the  end  stations  waa 
applied  to  the  end  areas.  The  datum  line  was  taken  at  46.50  feet  on  the  gauge,  and 
tne  datum  width  as  2,135  feet;  both  as  observed  on  April  11. 

The  rating  of  meter  No.  25,  March  25, 1891,  was  used,  see  table  of  ratings  for  values. 
The  rating  of  March  8, 1890,  y  =  3.9515  x  -f-  0.393,  was  used  for  meter  No.  23.  Mr.  B.  J. 
Oliveirawas  observer  until  April  3;  after  that  Mr.  G.  Ed.  Mott  was  the  observer. 
Slope  observations  were  made  at  time  of  discharge  measurements,  but  the  level 
connections  between  the  gauges  was  not  made  until  March  and  April,  1892.  The 
results  are  given  in  the  accompanying  slope  table. 

R^d  River  Landing,  Louisiana, — The  discnarge  section  was  at  the  same  phtce  as  in 
1889  and  1890. 

The  velocity  and  sounding  stations  were  coincident  and  at  the  same  places  on  the  sec- 
tion. Stations  were  200  feet  apart  except  near  the  shore  they  were  100  feet  apart.  The 
end  stations  were  about  80  and  100  feet  from  shore  in  the  high-water  series,  in  the 
low-water  series  the  station  nearest  the  left  bank  was  about  330  feet  from  shore,  the 
sounding  at  that  point  being  only  about  7  feet,  at  the  other  side  the  distance  out  was 
about  116  feet. 

The  meters  were  run  for  three  minutes  at  six-tenths  depth;  meter  No.  23  being 
used  for  high-  water,  and  No.  25  for  low- water  series.  For  No.  23  the  results  of  rating 
of  March  8,  1890  (y  =  3.9515  x  -f  0.393),  were  used.  For  No.  25  same  values  as  for 
Natchez  were  used. 

The  discharges  were  computed  in  the  manner  described  for  Natchez.  The  formula 
correction  varied  from  about  —  300  to  -|-.800' cubic  feet  per  second  for  each  total  dis- 
charge. 

D.itum  line  taken  as  formerly,  at  48.50  feet  on  the  standard  gauge,  datum  width 
assumed  to  be  3,995  feet  at  that  height  and  3,860  feet  at  24  feet  on  the  gauge,  for  com- 
puting datum  areas. 

Tlie  discharge  over  bank  was  on  line  of  discharge  section  on  the  right  bank  and 
partly  arouna  the  end  of  an  old  levee;  the  discharge  was  all  between  the  main 
levees. 
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Mr.  G.  Ed.  Mott  wsw  observer  nutil  April  2  and  on  April  20;  Mr.  W.  G.  Price 
wa8  obKerver  from  April  7  to  16;  Mr.  B.  J.  Oliveira  was  obaerver  during  low  water. 

The  8lo])e-gauge  observationi*  were  made  in  April,  1891,  and  the  level  connections 
made  in  March,  1892,  by  Mr.  G.  Ed.  Mott. 

Simmenport,  Louinana. — The  high-water  dinchifrge  section  was  at  the  same  place  as 
in  1889  and  1890,  that  is,  about  700  feet  bolow  Dam  No.  3.  The  observer  states  that 
the  low-water  section  is  about  midway  between  Dams  Nos.  1  and  3. 

The  sounding  and  velocity  stations  are  coincident  and  mainly  100  feet  apart;  near 
the  shores  they  are  about  50  feet  apart. 

Price  meter  No.  23  was  used  for  all  discharges,  except  April  27^  when  No.  25  was 
used ;  for  ratiug  of  No.  25  see  table.  For  meter  No.  23,  the  equation  jy  =  3.9515  x  -f- 
0.393  was  used  for  the  high-water  discharges,  and  y  =  4.1701  x  -f-  0.188  fop  the  low- 
water  discharges;  these  are  derived  from  rating  observations  of  March  8,  1890;  the 
first  using  all  the  observations,  and  the  second  using  a  group  of  the  lowest  veloc- 
ities, since  the  river  velocities  were  very  low,  during  low  water  being  less  than 
1  foot  per  second,  while  the  lowest  velocity  observed  in  the  rating  was  1.6  feet  per 
second. 

Tlie  meters  were  run  at  six-tenths  depth  except  on  April  13,  when  the  meter  was 
at  four-tenths  depth;  to  reduce  this  to  six-tenths  depth,  .013  of  the  observed  velocity 
was  deducted. 

The  time  of  an  observation  was  three  minutes  at  each  station,  exeept  in  a  few 
cases,  when  the  time  was  six  minutes.  The  discharges  have  been  computed  in  the 
same  manner  as  described  for  Natchez.  The  formula  correction  was  from  0  to  -f  1,200 
cubic  feet  per  second  for  the  high- water  discharges;  no  correction  was  applied  to 
the  low-water  discharges.  The  high-water  datum  line  is  taken  at  32.30  feet  on  the 
standard  Simmesport  gauge  and  the  datum  width  as  885  feet.  The  low-water  datum 
line  is  taken  at  0.1  foot  on  standard  Simmesport  gauge,  the  low-water  readings,  as 
tabulated,  are  taken  fro^i  the  standard  record,  since  the  gauge  record  in  the  licld 
book  was  incomplete ;  the  low-water  datum  width  is  taken  at  752  feet,  as  observed  . 
October  16,  1891. 

Mr.  G.  Ed.  Mott  was  the  observer  from  March  9  to  30  and  on  April  17;  Mr.  W.  G. 
Price  was  observer  from  April  4  to  15 ;  Mr.  R.  Y.  Brlggs  was  observer  April  27  and 
October  16  to  Noveml)er  20. 

Slope  was  obsert-ed  at  the  time  of  high-water  discharges,  and  the  level  connec- 
tions made  by  Mr.  Mott  after  tlu*  water  had  receded. 

Carrollionj  Louisiana. — The  sketch  of  discharge  section  accompanying  the  field 
notes  shows  the  Carrolltou  section  at  apparently  the  same  place  as  in  1890;  dis- 
charges were  also  measured  at  Henry  Clay  avenue,  which  is  about  2^-  miles  below 
the  regular  section  and  about  one-quarter  mile  below  the  lower  end  of  the  Ames 
Crevasse;  for  field  report  of  Mr.  William  Garvin,  assistant  engineer,  see  Report 
Chief  Engineers,  1891,  page  3715. 

The  sounding  and  velocity  stations  are  coincident,  and  at  the  Carrollton  station- 
from  30  to  200  feet  apart;  mainly  being  100  or  200  feet  apart. 

At  Henry  Clay  avenue  they  are  100  feet  apart.  The  end  stations  arc  about  100 
and  180  feet  from  shore  at  Carrollton,  and  56  and  85  feet  at  Henry  Clay  avenue. 

Price  meter  No.  22  was  run  at  six-tenths  depth  and  for  two  minutes  at  each  sta- 
tion; see  table  of  meter  ratings  for  values  of  constants. 

The  discharges  have  been  computed  in  the  same  way  as  at  Natchez.  The  formula 
correction  was  from  -f  1,200  to  -f  2,500  cubic  feet  per  second  for  each  total  discharge 
at  Carrollton  and  from  -f-  500  to  -|-  2,100  at  Henry  Clay  avenue.  Four-fifths  the  ve- 
locity observed  at  the  end  stations  was  applied  to  the  end  areas,  except  at  the  Car- 
rollton station  180  feet  out,  for  which  two-thirds  velocity  was  used. 

At  Carrollton  the  datum  line  is  taken  at  13.54  feet  and  datum  width  at  2,365  feet; 
at  Henry  Clay  avenue  the  same  datum  line  is  taken  and  datum  width  at  2,080  feet, 
the  standard  Carrollton  gauge  being  used  for  both  sections  in  the  tabulation. 

The  observer  attributes  the  large»variations  in  discharges  obtained  at  Henry  Clay 
avenue,  to  the  eddies  or  irregularities  in  the  current  produced  by  the  crevasse. 

When  not  otherwise  stated,  results  given  in  this  appendix  are  derived  from  final 
reduction  at  the  office  of  the  secretary,  Mississippi  River  Commission. 
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Slope  ohaervalions,  Misaiasippi  Biver,  MemphU,  Tenn.* 


Maxtmnm  snrface  ve- 
locity in    feet    per 
seoond. 

Slope,  Bine  of  inclination. 

Date. 

Between 

Between 

Between 

Between 

^y^T 

^*M?'T 

1891. 
Sent  29 

.0000000 
49 
63 
49 
00 
63 
84 
49 
00 
21 
-84 
-84 
21 
63 
63 
49 
104 
49 

.0000102 
133 
112 
102 
102 
122 
122 
112 
102 
102 
041 
051 
102 
092 
122 
082 
092 
122 

^  so".":;  .:..... .!: 

Oct.    1 

2 



3.01 

2.30 

.0000100 
100 
084 
115 
092 
002 
007 
046 
040 
100 
100 
107 
100 
107 
107 

.0000126 

3 

140 

5 

2.43 
2.30 
2.82 

1.99 
1.99 
1.97 

004 

6 

126 

8 

126 

9 

137 

10 

2.74 
2.43 
2.30 
8.20 
2.82 
3.23 
3.23 

1.66 
1.85 
L64 
1.72 
1.78 
1.85 
1.87 

103 

12 

114 

18 

126 

14 

187 

15 

114 

16 

126 

17 

126 

19 

126 

2lt 

2.68 

1.72 

137 

*Be8nlt0  of  redaction  at  office  of  second  district  engineer. 

tOot.  21  the  maximum  surface  velocity  at  gauge  No.  5  was  2.82,  and  the  slope  between  gaages  1  and 
6  was  .0000848. 
Kon.— For  field  report  see  page  3120. 


Slope  ohtervationa,  MiesUsippi  Biver,  Helena,  Arh.* 


MaTlmnm 

Burface  velocity  in  feet 
per  second. 

Slope,  sine  of  inclination. 

Date. 

Between 
/aSI^. 

Between 

Between 
cfimfD. 

At  Gauge 

At  U.  8. 
gauge. 

At  Gauge 
D.  * 

1801. 
ru±.  1                ... 

1941 
2.941 
2.912 

3.760 
3.530 
8.093 

.0000267 
320 
101 

Q 

20O 

g 

248 

6 

Q 

2.941 
3.000 
8.061 
3.093 
3.061 

8.530 
3.704 
8.833 
8.425 
8.333 

200 
230 
267 
260 
246 
836 
280 
250 
262 
276 
283 
222 
287 
160 
284 
276 
252 
253 
268 
258 
143 
252 
245 
245 
246 
245 
268 
268 

282 

7 

169 

3 

236 

10 

201 

12 

100 

13                              ... 

236 

u 

3.489 

2.987 
2.857 
2.655 
2.670 
3.030 
2.884 
3.125 
2.941 
2.655 

8.226 
8.261 
2.728 
2.804 
8.253 
3.030 
8.192 
8.158 
2.970 

.0000336 

224 

15 

282 

16 

3.449 
8.449 

348 
853 
356 
830 

270 

17 

278 

10 

2S2 

20      

3.530 

2U 

21 

100 

22         

860 
370 
365 
366 

236 

23 

3.370 

218 

24 

218 

26!II 

3.530 

2.830 
2.728 
2.752 
2.542 
3.226 
2.728 
2.800 
2.830 
2.550 
2.590 
2.730 
2.400 

3.226 
8.191 
3,030 
2.912 
3.371 
3.060 
8. 330 
3.000 
3.000 
8.030 
8.290 
2.042 

218 

28 

236 

29 

3.530 

363 

224 

30 

218 

Vat-    S 

120 

4 

3.400 

356 

236 

5 

248 

0 

3.220 

855 

224 

7                -  -- 

213 

9::::::::::::::::;;:::: 

2.860 

868 

218 

10 

224 

11 

Z013 

881 

225 

*  Results  of  reduction  at  office  of  seoond  district  engineer. 
HoTB.— For  field  report  see  page  8120. 


Digitized  by  VjOOQIC 


APPENDIX  WW-^BEPORT  OF  MISSISSIPPI  RIVER  COMMISSION.      3141 

Slope  ohaervaHont,  MUsissippi  River. 
BED  RIVER  LAKDING. 


Date. 

Bank. 

Between 

Between 
fanS*6. 

Between 

1891. 
Mar.18 

Sr:;::; 

Right 

Left 

Sr;:;:; 

Right 

Left 

Right 

Left 

Right 

Left 

.0001006 
.0000735 
.0000909 

848 
.0000968 

914 

.  0001119 

1001 

.0001065 

1107 

.0001042 

068 

.0001032 

1037 

.0000993 

892 

.0000472 

884 
.0000467 

470 
.0000399 

411 
.0000212 

524 
.0000424 

508 
.0000421 

648 
.0000450 

629 
.0000612 

764 

.0000786 

20 

665 

24 

.0000723 
665 

27 

•.0000734 
671 

A  IT.  2 

.0000746 
770 

10 

.0000796 
817 

13 

.0000786 
813 

16 

.0000792 
840 

28 

.0000795 
830 

RED  RIVBR  LANDING  AND  ROWS  LANDING. 


Apr.  20, 11:15  a. m Left 

20, 11:30  a. m ....do 

28, 10:15  a. m ....do 

28, 10:30  a.  m ....do 


NATCHEZ. 


^pr.ll 

Left 

. . .  .do 

.0001456 
1308 
1353 
1358 

13 

14 

....do 

r 

15 

....do 

ATCHAFALATA  RIVBR»  AT  8IMMESP0RT,  LA. 


liar.  17, 
19 
23 
25 
28 
80. 

Apr.  4 
6. 
9. 
11, 
15 
17. 
27 


Nora.—Middle  gauge  was  at  discharge  section. 


Digitized  by  VjOOQIC 


w^^ 


3142 


REPORT  OP  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 


Slope  gauges,  1S91,* 
BSD  EIVEB  LANDING,  LA. 


Bank. 


Distance  be- 
tween gauges 
land  2. 


Distanoe  be- 
tween gaages 
2  and  3. 


Distance  be- 
tween gauges 
lands. 


Blgb 


ht. 


Feet. 
3,906 
2,747 


Feet, 
2,733 
2,577 


FeU. 


6,638 
6,824 


SIMMESPORT,  LA. 


Left... 
Bight. 


2,603 


1,961 


4,654 
9,004 


*  Distanoe  between  gaages  at  Natchez,  Miss.,  is  3,600  feet;  at  Bed  Biver  Landing  and  Bows  Landing 
it  Is  86,607  feet. 
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Addenda. 

Note. — In  Capt.  Leach's  anDual  report  for  1890  the  discharge  table  for  Helena 
shows:  April  3,  discharge  over  bank  37,370  cubic  feet  per  second,  Austin  crevasse; 
April  7,  discharge  over  bank  11,205  cubic  feet  per  second,  Louisville,  New  Orleans 
and  Texas  Railway. 

The  body  of  the  report  contains  the  statement  that  the  flood  passed  Helena  ''en- 
tirely in  the  channel/^  and  also  a  table  showing  discharge  "out  of  channel"  47,000 
cubic  feet  per  second. 

In  reports  of  operations,  second  district,  March  and  April,  1890,  the  following  re- 
sults of  measurement  made  April  3  of  crevasse  at  Austin,  Miss.  (289  miles  below 
Cairo),  which  occurred  on  the  night  of  April  1,  are  given: 

Width feet..  270 

Maximum  depth do...  49 

Mean  velocity feet  per  second..  4 

Area square  feet..  9,850 

Discharge cubic  feet  per  second..  37,370 

It  is  stated  under  date  of  April  30  that  the  crevasse  did  not  enlarge  after  the 
above  measurement  was  made. 

The  discharge  "over  bank"  Louisville,  New  Orleans  and  Texas  Railway  is  appar- 
ently included  in  the  47,000  cubic  feet  "out  of  channel"  given  above;  no  record  of 
the  measurement  of  this. 


Results  of  discharge  observaUons,  Mississippi  Biver,  Wilsons  Point,  La. 
[Field  notes  received  at  secretary's  office,  January  11, 1892.] 


3" 

Cross  section  of  diacharge. 

Width. 

Mean 
velocity 

per 
second. 

Dis- 
ch.arge 

per 
second. 

Direction  and 
force  of  wind. 

e 
'A 

1 

Bate. 

Water 
area. 

Depth. 

i 

Mean. 

Maxi- 
mum. 

1 

1890. 
Deo.  28 
29 
80 

Feet. 
9.3 
9.2 
9.5 

8q.  feet. 

78,536 
78. 897 
78, 830 

Feet. 
21.5 
21.6 
21.6 

Feet. 
62.0 
52.0 
52.0 

Feet. 
8,650? 
3,65i)7 
8,6507 

Feet. 
3.292 
8.336 
3.290 

Oubiefeet. 
258, 573 
263, 191 
259,361 

Vll.-Light. 
VII.-Yery  light 
VIL— L'ttost'g. 

12 
12 
12 

72 
70 
76 

NoTB.— Mr  W.  P.  Riehards,  aasist^nt  engineer,  chief  of  party.  Discharge  section  100  feet  above 
high- water  section  of  1890.  Velocities  mea^nurod  with  Price  current  meter  No.  5,  at  six- tenths  depth. 
Rating  of  January  19, 1891,  y  =  3.77U8  x  +  0.2026  used. 


Appendix  4 1. 

Memorandum  of  low  waters  of  1891  surpassing  former  records. 


River. 


Mississippi . 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Atohafalaya 

Old 

Red 

Do 

St  Francis.. 
Wabash  .... 


Station. 


Hastings,  Minn , 

Chester,  lU 

Cottonwood  Point 

Mhoon  Ledge,  Miss  — 
Sunflower  Ledge,  Miss 

St.Jo8eph,  La 

Plaquemine.  La 

Donaldsonville,  La 

College  Point,  La 

Fort  Jackson,  La 

Simmsport,  La 

TiimbuU  Island,  La . . . 

Garland,  Ark 

Shreveport,  La 

Wittsbnrg,  Ark 

Mount  Carmel,  111 


Date. 


Ifov. 
Dec. 
Kov, 
Nov. 
Ifov. 
Nov. 
Nov. 
Nov. 
Oct. 
Nov. 
Nov. 
Nov 
Nov. 
Nov, 
Nov. 
Nov. 


21-22, 1891  .. . 

6-7,12-13,1891, 

7-8,1891 

.7-15,1891 

.  9  and  14, 1891 
.15-16,1891  ... 
.13,1891 

6,1891 

21,1891 

30,1891 , 

8,1891 

.7,1891 '.-, 

20,1891 

14, 16.  20, 1891  , 
.3  and  7, 1891  .. 
.7  and  9, 1891  ., 


Gauge 
reading. 


Feet. 

-4).  65 
0.9 

—0.40 

—1.66 
2.19 

-4.09 
0.29 
L79 
0.00 
0.60 

— L69 
0.19 
2.  IS 

— L6a 

—3.52 
0.49 
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Appendix  5. 

rkport  of  captain  8.  w.  roessler,  corps  of  eng1xeer6,  on  opebation$  in 
first  and  second  districts. 

United  States  Engineer  Office, 

Memphis,  Tenn.,  MayiS,  189B. 
Sir  :  I  have  the  honor  to  submit  the  following  report  of  operations  in  the  first  and 
second  districts  for  the  period  of  May  31,  1891,  to  May  31,  1892. 

first  district. 

l^e  district  extends  from  the  mouth  of  the  Ohio  River  to  the  foot  o^ Island  No. 
40,  a  distance  of  220  miles. 

Columbus.  Kentucky  J  21  miles  below  Cairo. — The  work  of  Improvement  consists  of 
five  spur  dikes,  built  in  1889-^90,  to  protect  about  2,200  feet  of  bank  which  was 
threatening  to  cave.  No  injury,  to  the  dikes  has  been  noted  and  no  further  work  is 
required. 

Hickman,  Kentucky ^  36  miles  below  Cairo. — A  continuous  revetment  about  1,000  feet 
long  was  placed  in  October,  1890.  Nothing  has  been  done  since.  Up  to  this  year's 
flood  no  injury  had  been  done,  except  a  slight  undermining  at  the  lower  end  by  an 
■eddy.  The  Commission  have  directed  that  additional  ballast  be  placed  on'  the 
revetment  above  low  water.  The  stone  for  fhis  has  been  stored  on  the  bank  and 
will  be  distributed  over  the  revetment  at  the  low  water  next  season. 

New  Madrid,  Missouri,  71  miles  below  Cairo. — The  survey  ordered  by  the  Commission 
«t  its  meeting  Noveml>er  6,  1890,  was  made  September  and  October,  1891,  and  a  re- 
port thereon,  with  an  estimate  of  the  cost  of  protecting  the  town  against  a  caving 
bank,  has  been  submitted  to  the  president  of  the  Commission  in  a  separate  com- 
munication. 

Plum  Point  Beach,  147-186  miles  below  Cairo. — Under  this  title  works  of  improve- 
ment have  been  executed  at  various  points  over  the  stretch  of  river,  about  20  miles 
long,  between  Daniels  Point  and  Craighead  Point,  and  since  the  date  of  the  last  An- 
nual Report  the  improvement  has  been  continued  by  new  bank  revetments  in  Fletcher 
Bend,  Ashport  Bend,  and  Osceola  Bar,  and  by  considerable  repairs  to  the  old  works. 

Fletcher  Bend. — The  revetments  in  place  in  this  bend  at  the  date  of  last  rq>ort 
consisted  of  two  sections,  one  a  continuous  revetment  about  7,800  feet  long  protect- 
ing the  upper  portion  of  the  bend,  the  other  an  interrupted  system  of  revetment  pro- 
tecting about  5,200  feet  of  bank  in  the  lower  part  of  the  bend.  Between  the  two 
sections  there  was  an  interval  of  about  4,000  feet  of  unprotected  bank,  and,  as  the 
caving  was  very  active  and  rapidly  giving  the  bank  line  an  awkward  shape  with 
resp*  bt  to  the  protected  banks  above  and  below,  the  closing  of  this  gap  was  made  the 
first  work  of  the  season. 

The  bank  was  cleared  of  its  heavy  tlnvber  in  June,  and  grading  was  commenced 
as  soon  as  the  stage  of  river  permitted,  on  August  4. 

The  grading  was  slow  and  diflScult,  on  account  of  the  many  deep-seated  stumps 
encountered,  and  taxed  the  capacity  of  two  graders  to  keep  ahead  of  the  revetment 
party.  Mat  construction  was  commenced  on  the  10th,  and  continued  under  favora- 
Dle  conditions  of  river  to  its  comjiletion,  on  October  14,  when  the  last  mat  was  sunk. 
The  paving  was  can*ied  up  to  about  10- foot  stage,  and  then  discontinued  on  account 
of  lack  of  stone.  It  was  subsequently  carried  up  to  an  average  height  of  about  18- 
foot  stage,  with  several  points  as  low  as  the  15-foot  stage.  The  total  length  of  bank 
protected  was  4,334  linear  feet. 

The  form  of  protection  used  consisted  of  a  subaqueous  mat  200  feet  wide  below 
the  zero  contour,  a  connecting  mat  woven  into  the  subaqueous  mat  before  sinking, 
to  cover  the  zone  from  the  zero  contour  to  the  actual  water  line,  and  a  shore  paving 
of  riprap  stone  10  inches  thick  placed  on  a  3  to  1  slope. 

Considerable  repair  work  has  been  done  on  the  old  revetment  in  this  bend.  Two 
breaks  in  the  shore  work,  where  the  material  had  washed  out  through  the  mattress 
and  allowed  the  mattress  to  settle,  were  corrected  and  the  slope  restored  by  crib 
mats  heavily  ballasted  with  stone.  A  third  break  below  the  water  line  was  repaired 
by  a  mat  100  by  225  feet,  and  additional  ballast  was  placed  on  the  shore  mattress  of 
ail  four  sections  of  the  interrupted  revetment. 

Osceola  Bar  revetment.— ^he  original  project  of  1890  contemplated  building  7,000 
feet  of  revetment,  beginning  at  the  lower  end  of  the  bar,  where  the  caving  was  most 
active,  and  extending  upstream  to  and  above  the  point  where  the  current  from  th« 
crossing  above  set  against  the  bank,  and  4,500  feet  of  revetment  was  placed  that  sea- 
son. During  the  past  season  the  revetment  has  been  extended  upstream  1,000  feet, 
the  further  extension  of  1,500  feet  contemplated  in  the  original  project  being  ren- 


Digitized  by  VjOOQIC 


3146   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

dered  nnnecessAry  by  the  position  of  the  crossing  after  the  flood  of  1891,  which  was 
over  2,000  feet  below  its  position  in  1890. 

Gradine  was  commenced  September  19,  bnt  suspended  after  290  feet  of  bank  had 
been  worKed,  on  account  of  sloughing,  which  made  it  impossible  to  get  a  proper 
slope.  The  mat  was  then  built  and  sunk,  and  the  hydraulic  grading  completed  after- 
wards with  indifferent  success.  Much  hand-dressing  was  required  to  establish  a 
suitable  slope  for  the  stone  paving.  The  latter  was  carried  up  the  slope  during  the 
season  as  stone  became  available,  bnt  at  no  point  has  it  been  carried  above  the  15- 
foot  stage.    The  bank  here  has  an  elevation  of  but  little  over  tbe  20-foot  stage. 

Ashport  Bend  revetment — Provision  having  been  made  for  the  protection  of  the 
entire  bend,  it  was  hoped  b^  usiuj^  two  revetment  plants  to  construct  at  least 
3,000  feet  of  this  protection,  m  addition  to  the  other  works  in  the  reach,  before  the 
close  of  the  working  .season;  but,  owing  to  lack  of  stone,  only  one  party  was 
put  into  the  field,  and  this  one  was  withdrawn  for  the  same  reason  earlier  than  usual, 
after  builtling  3,250  linear  feet  of  revetment.  The  starting  point  of  the  revetment 
was  about  3,500  feet  below  Ashport,  down  to  which  point  no  caving  had  occurred 
during  the  previous  year.  Clearing  timber  from  bank  was  commenced  October  1, 
grading  October  5,  and  mattress  work  on  October  23,  after  the  completion  of  the 
Fletcher  Bend  revetment. 

The  first  mat  was  made  2,150  feet  long  and  sunk  in  sections  as  the  weaving  pro- 
gressed, the  river  being  low  and  current  slack.  The  second  and  last  mat,  1,150  feet 
long,  was  commenced  November  23  and  completed  December  10,  but  was  not  sunk 
till  the  arrival  of  a  tow  of  stone  on  the  16th.  After  the  completion  of  the  first  mat 
the  method  heretofore  followed  of  building  the  river  and  connecting  mats  as  one 
connected  whole'  and  sinking  them  together  was  discontinued,  and  the  river  and 
connect)ing  mats  built  and  sunk  separately. 

The  paving  was  carried  up  to  an  average  height  of  about  the  15-foot  stage,  except 
along  a  piece  of  bank  about  500  feet  long  at  the  lower  end  of  the  revetment.  Here 
there  was  a  natural  foot-slope,  with  an  ii^linatiou  of  from  3  to  1  to  2^  to  1,  extend- 
ing from  the  water  line  up  to  about  the  13-foot  stage,  while  above  this  the  bank  stood 
vertical.  Here  the  paving  was  carried  up  the  natural  slope  to  the  foot  of  the  bluff 
bank  and  no  grading  was  done,  the  object  being  to  let  the  river  do  its  own  grading 
during  the  present  nigh  water,  after  which  the  paving  can  be  extended  up  to  the 
proper  height.  If  this  experiment  is  successful  the  same  method  might  be  adopted 
wherever  such  a  natural  foot-slope  exists,  with  a  considerable  saving  in  the  total 
cost  of  Ijhe  work. 

Daniels  Point  revetment. — It  was  contemplated  to  extend  this  revetment  about  500 
feet  upstream,  so  as  to  cover  a  pocket  which  had  formed  at  the  upper  end  j  also  to 
repair  a  break  in  the  old  revetment  about  400  feet  below  the  head  of  it.  Owing  to 
lack  of  stone  it  was  impossible  to  do  both,  and  as  there  had.  been  no  material  en- 
largement of  the  pocket  during  the  previous  flood  it  was  thought  best  to  repair  the 
break  in  the  old  revetment.  This  was  done  by  a  riv(?r  mat  200  feet  wide  and  350  feet 
long,  two  connecting  mats  56  by  140  feet  andOO  by  160  feet,  and  stone  paving  above 
the  water  line.  This  fault  was  caused  by  the  bank  material  washing  out  through  the 
mattress  b^  the  return  flow  of  water  frotn  the  permeable  strata  at  low  and  tailing 
stages  of  nver.  In  settling,  the  mattress  was  ruptured  and  an  eddy  action  of  consid- 
erable violence  set  up  in  the  hole  so  formed.  The  correction  of  this  fiiiiJt  at  the 
time  the  work  was  done  was  deemed  more  urgent  than  the  500  feet  of  new  work  at 
the  upper  end,  where  but  little  caving  had  occurred  the  previous  year.  At  a  recent 
inspection,  however,  the  caving  at  the  latter  point  appeared  to  have  again  become 
active  and  threatened  to  undermine  the  end  of  the  revetment.  In  addition  to  the 
repairs  above  noted,  additional  riprap  was  placed  over  the  shore  mats  of  the  whole 
5,000  feet  of  revetment,  on  which  there  was  scant  ballast. 

Dikes  in  Elmot  and  Island  SO  chutes. — The  gaps  in  these  dikes  have  not  widened 
materially  since  the  last  Annual  Report.  As  the  standing  portions  still  offer  a  great 
obstruction  to  the  flow  of  water  through  the  chutes,  an  attempt  has  been  made  to 
save  them  .and  to  accelerate  the  deposit  behind  them  by  sinking  a  portion  of  the 
heavy  drift  which  has  accumulated  on  the  upstream  side.  A  single  layer  of  drift  50 
feet  wide  was  sunk  along  the  Elmont  Dike  and  along  a  part  of  Island  30  Dike,  in 
February,  March,  and  April,  and  work  then  suspended,  as  the  water  was  not  high 
enough  to  float  a  second  layer  of  drift  over  the  sunken  layer.  The  drift  was  sunk 
by  constructing  over  it  compact  mats  of  brush  about  50  feet  wide  and  100  to  200  feet 
long  as  foundation  for  the  stone,  and  sinking  the  who^e  by  heavy  ballasting.  ITie 
thickness  of  the  drift,  as  indicated  by  the  submergence  of  the  mats,  varied  from  10  to 
18  feet. 

Owing  to  the  diflSculty  experienced  in  maintaining  these  pile  dikes  a  project  has 
been  prepared  and  approved  for  the  closure  of  both  chutes  by  buildinc  a  solid  dam 
of  bruflh  and  stone  across  their  common  tributary,  Gold  Dust  Chute.  This  work  will 
be  done  at  next  low  water,  and  the  stone  for  it  will  be  stored  on  the  banks  near  the 
proposed  location  of  the  dam  during  the  present  high  water. 
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Other  icorks  in  Plum  Point  Reach, — The  works  in  the  reach  not  ahove  referred  to, 
Tiz :  Gold  DuBt  dikes,  Upper  Osceola  Bar  revetment,  Osceola  dikes,  Plum  Point 
dikes,  Biillerton  revetment,  and  Bullerton  dikes,  have  sustained  no  new  injury 
since  last  report,  and  no  repairs  have  been  made. 

Surveys  and  observations.— The  routine  observations  for  depths  and  velocities  at 
the  shoal  crossings  have  been  continuously  taken,  except  when  the  survey  party  was 
engaged  elsewhere.  As  the  results  have  been  published  in  the  monthly  report  of 
operations  they  are  omitted  from  this  report.  The  least  depths  found  at  low  water 
were :  Gold  Dust  to  Ashi>ort  bar,  61  feet ;  iiead  of  Elmot  Towhead  to  Fletchers,  8  feet ; 
New  Haven  to  Plum  Point,  7  feet;  Plum  Point  to  Osceola  Bar,  8^  feetj  Yankee  Bar 
to  Petty,  6  feet.  The  latter,  from  its  position  and  shape,  was  the  most  difficult  one 
to  navigate. 

A  hydrographic  survey  of  the  reach  was  begun  during  the  low  water  of  1891,  but 
the  soundings  were  not  completed  till  after  the  rise  commenced.  The  depths  on  the 
map  are  therefore  not  to  be  taken  as  low-water  depths.  Blue  prints  of  the  survey 
have  been  distributed  to  the  members  of  the  Commission. 

The  changes  noted  in  the  position  of  the  crossings  since  the  previous  survey  in 
1890  may  be  inierred  from  the  following  changes  in  the  position  of  the  Government 
lights:  Gold  Dust  T^ight,  6,000  feet  up;  new  light  at  foot  of  Ashport  Bar;  Fletchers 
Light,  3.700  feet  down;  New  Haven  Light,  no  change;  Plum  Point  Light,  2,200  feet 
down;  OsecolaBar  Light,  5,500  feet  down;  Petty  Light,  3,200  feet  down. 

From  a  point  opposite  the  head  of  the  interrupted  revetment  in  Fletcher  Bend  a 
second  channel  has  developed,  crossing  to  the  foot  o^  Elmot  Towhead  and  rejoining 
the  main  channel  at  the  foot  of  Island  30.  This  has  resulted  from  the  shape  taken 
by  the  unprotected  interval  in  the  revetment  of  this  bend,  causing  a  deflection  of 
the  current  toward  the  opposite  shore.  Lynchs  Channel  has  enlarged  and  deepened 
slightly  during  the  year,  and  the  sand  bar  which  has  for  several  years  existed  along 
the  channel  face  of  Bullerton  Towhead  has  been  washed  away,  indicating  a  tendency 
of  the  channel  to  follow  again  the  face  of  this  towhead  and  cross  to  the  main  shore 
through  the  gap  at  the  foot  of  Bullerton.  Caving  has  been  active  along  Ashport 
Bend,  at  Plum  Point  below  the  revetment,  Yankee  Bar,  and  Craighead  Point.  The 
caving  at  the  upper  end  of  Osceola  Bar,  which  had  been  very  slight  for  several  years, 
has  again  assumed  an  active  phase,  and  the  revetment  of  this  end  of  the  bar  will 
probably  be  necessary  to  prevent  the  reopening  of  Osceola  Chute. 

For  further  details  of  work  in  Plum  Point  Reach  see  report  of  Assistant  Engineer 
August  J.  Nolty,  herewith  transmitted.  There  is  also  appended  a  statement  show- 
ing in  detail  the  cost  of  the  material  and  labor  entering  into  the  construction  of  re- 
vetment. The  average  field  cost  per  linear  foot  of  the  revetment  built  last  year  was 
$18.14,  or  about  8  per  cent  below  the  estimate.  The  cost  would  have  been  even  less 
if  the  expensive  delays  caused  by  lack  of  stone  could  have  been  avoided. 

SECOND  DISTRICT. 

Memphis  Harbor j  £30  miles  below  Cairo. — The  works  of  improvement  for  tlie  preserva- 
tion of  the  harbor,  and  the  impairment  of  the  harbor  by  a  sand  bar  which  ha<l  formed 
at  the  upper  end  of  the  levee,  were  fully  described  in  the  last  annual  report.  Refer- 
ence was  then  made  to  injuries  sustained  by  the  Hopetield  Bend  revetment  by  the 
flood  of  1891.  After  the  river  had  fallen  two  breaks  were  discovered,  one  about  2,750 
feet  long  at  the  head  of  the  1884  revetment ;  the  other  about  600  feet  long  in  the  1887 
revetment  and  just  above  the  repair  work  of  181>0.  In  both  breaks  the  bank  had  caved 
.near  the  low-water  line,  the  caving  extending  back,  at  some  points,  beyond  the  top 
of  the  shore  revetment,  at  other  places  leaving  i)ortions  of  this  in  place  with  largo 
and  deep  breaks  between  them  and  the  subaqueous  mattresses.  To  :iscertain  the  con- 
dition of  the  subaqueous  work  at  the  breaks  a  careful  exauiination  by  a  diver  and 
by  probing  with  a  steel-shod  wooden  rod  was  made. 

The  mattress  was  fonud  on  all  the  sections,  but  with  the  inshore  edge  very  ragged 
and  broken  up.  The  distance  from  where  the  mat  was  unbroken  to  the  shore  lino 
varied  from  80  to  140  feet  along  the  upper  or  larger  break,  and  from  50  to  100  iVet 
along  the  lower  break. 

To  make  the  necessary  repairs  the  sum  of  $90,000  was  transferred  from  Plum  Point 
Reach,  which  was  subsequently  increased  by  $6,000,  obtained  from  the  same  source. 

Wtjrk  was  commenced  at  low  water  in  the  middle  of  September,  and,  after  a  fort- 
night's interruption  by  cold  weather  in  January,  was  completed  at  the  end  of  that 
month.  The  subaqueous  mats  along  the  upper  break  were  given  the  full  width  of  200 
feet  in  order  to  insure  a  good  lap  over  the  old  mats.  Along  the  lower  break  the  mat 
was  made  120  feet  wide.  The  connecting  mats  were  from  60  to  80  feet  wide  and  were 
made  thicker  than  usual  near  the  low- water  line. 

The  shore  paving  was  10  inches  thick  and  was  carried  up  on  a  3-to-l  slope  to 
about  the  two-thirds  stage.  To  make  the  paving  more  compact  and  prevent  under- 
mining by  waves  dashing  through  it  and* washing  out  its  foundation,  a  layer  of 
quarry  spalls  was  spread  over  it. 
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The  old  revetment  below  the  repair  work  of  1890  is  about  6,500  feet  long,  and  while 
there  were  no  actual  breaks  in  it,  at  some  places,  usually  near  the  low- water  line, 
the  work  had  settled  by  sloughing  of  the  bank  under  it,  showing  often  a  slope  as 
steep  as  1^  to  1,  and  the  shore  mats  as  a  whole  from  midstage  down  showed  evi- 
dence of  rapid  disintegration  from  decay  and  from  boats  landing  against  it.  The 
whole  of  this  shore  revetment,  which  had  been  insufficiently'^  ballasted,  was  repaired 
by  a  paving  of  stone  6  inches  thick  from  midstage  down  to  the  water  line.  Where 
the  slope,  by  reason  of  sloughing,  had  become  too  steep  to  hold  the  simple  paving, 
the  original  slope  of  the  graded  bank  was  restored  as  far  as  practicable  by  thick 
mats  of  brush  heavily  ballasted. 

The  stone  used  was  obtained  by  contract  from  quarries  at  Williford)  Ark.,  about 
118  miles  from  West  Memphis,  on  the  line  of  the  Kansas  City,  Fort  Scott  and  Mem- 
phis Railroad,  and  was  delivered  one-half  on  barges  at  $1.65  per  ton  of  2,240  pounds, 
and  one-half  on  the  bank  at  $1.75  per  ton  of  2,240  pounds.  The  brush  and  poles 
were  purchased  in  open  market  at  $1.02  per  cord  for  brush  and  $1.50  per  cord  for 
poles,  loaded  on  Government  barges. 

The  approximate  cost  of  completed  revetment,  with  river  mats  200  feet  wide,  con-  - 
necting  mats  and  shore  paving  10  inches  thick  carried  to  two-thirds  stage,  was  $19.56 
per  linear  foot. 

An  itemized  statement  of  cost  of  this  work  is  herewith. 

For  further  details  of  this  work  see  accompanying  report  of  Assistant  Engineer 
W.  M.  Rees. 

Two  more  breaks  in  this  revetment  have  been  made  by  the  present  flood.  The 
first  occurred  April  12,  and  is  in  the  new  .work  of  1891  where  the  600-feet  break  oc- 
curred in  1891,  and  where  one  of  the  Lee  Line  steamers  had  been  moored  most  of  the 
fall  and  winter. 

The  second  occurred  April  16,  and  is  located  just  above  the  Memphis  and  Little 
Rock  Railroad  incline,  where  the  company's  wharfboat  has  been  lying  for  several 
years.  Both  breaks  occurred  directly  opposite  the  boats  and  are  approximately  the 
same  length.  The  first  extends  inland  about  50  feet  and  the  second  about  75  feet. 
No  enlargement  is  reported  since  first  inspection.  It  will  be  interesting  to  investi- 
gate the  cause  of  these  breaks  when  the  water  recedes.  At  present  it  is  difficult  to 
account  for  all  the  breaks  which  have  occurred  in  this  bend  except  on  the  theory 
that  the  mooring  and  landing  of  boats  rapidly  hastens  its  disintegration  and  may 
«ven  destroy  new  work. 

On  June  4  a  telegram  was  received  from  the  president  of  the  Commission  announc-  . 
ing  the  transfer  of  $15,000  from  Plum  Point  Reach  to  Memphis  Harbor  for  the  pur- 
pose of  dredging  a  low-water  channel  across  the  sand  bar  to  the  Memphis  Elevator. 
As  it  was  important  to  begin  work  without  delay  so  as  to  keep  as  far  ahead  as  prac- 
ticable of  the  falling  river,  open-market  proposals  were  solicited  from  all  parties 
known  to  have  dredge  plant*  on  the  Mississippi  River,  from  one  firm  in  Pittsburg, 
and  one  in  Mobile.  Communications  were  also  sent  to  several  engineer  officers  who 
it  was  thought  might  have  dredges  that  could  be  used  for  the  work.  Three  propo- 
sitions were  received  in  reply,  one  from  Maj.  Ruff'ner,  one  from  Huse-Loomis  Ice  and 
Transportation  Company  of  St.  Louis,  and  one  from  the  Monongahela  and  Western 
Dredging  Company  of  Pittsburg.  The  latter's  bid  was  26  cents  per  cubic  yard  scow 
measurement,  material  to  be  dumped  into  deep  water,  and  being  the  most  favorable 
proposal  received  was  accepted.  The  plant  consisted  of  one  Osgood  dipper  dredge, 
«0  feet  by  23  feet  by  8  feet  depth  of  nold,  with  a  dipper  of  over  2  cubic  yards  ca- 
pacity, two  dump  scows  of  80  cubic  yards  capacity  each,  and  a  towboat.  The  dredge 
arrived  July  15  and  after  a  thorough  overhauling  and  calking  of  the  scows,  com- 
menced work  on  the  27th.  The  material  excavated  was  a  very  tenacious  deposit  of 
fine  silt  and  sand,  and  the  progress  being  slow  by  day  work  alond,  a  double  crew  was 
put  oil  and  the  dredge  worked  day  and  night.  The  funds  being  exhausted,  dredging 
was  discontinued  September  27,  after  55,0&1.6  cubic  yards  had  been  excavated.  The 
channel  obtained  was  about  1,200  feet  Ion*',  with  a  center-line  depth  of  over  10  feet 
below  zero  of  gauge  and  a  minimum  width  of  62  feet  between  the  5-foot  contours, 
and  was  large  enough  for  the  boats  landing  at  the  elevator  which  the  low  water  had 
not  laid  up.  In  fact  there  were  besides  the  local  packets  which  land  at  the  paved 
levee,  only  two  packets,  the  Cherokee  and  Fred  Heroldj  that  continued  to  run  to  the 
port  of  Memphis  and  use  the  dredged  channel  during  the  entire  low-water  season. 

The  settling  of  the  citizens'  dikes,  referred  to  in  last  annual  report,  was  noticed 
again  after  the  flood  of  1891,  the  subsidence  vertically  beingabout  4  feet.     No  lateral 
movement  toward  the  channel  has  been  noted.    In  other  respects  the  dikes  are  in 
:ood  condition.    Caving  continues  slowly  along  the  blufiT  between  the  dikes  and  the 
fridge. 

Helena  Harbor y  S06  milee  below  Cairo, — The  work  of  improvement  consists  of 
a  continuous  revetment  600  feet  long  and  five  spur  dikes,  protecting  about  3,000 
feet  of  bank  at  the  steamboat  landing,  and  was  built  in  1889-^90  under  a  specific 
appropriation  of  $75^000  in  the  river  and  harbor  act  of  August  11,  1888.    The  lower 
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three  dikes  were  only  partially  bnilt  on  account  of  lack  of  funds,  and  to  complete- 
tliem  an  allotment  of  $22,500  was  provided  out  of  the  river  and  harbor  act  approved 
September  19,  1890.  No  work  was  done  during  the  season  of  1891.  as  all  the  plant; 
available  was  used  elsewhere  on  more  important  works.  During  tne  coming  season 
the  stone  stored  on  the  bank  in  the  vicinity  of  the  revetment,  about  2,0u)  cubic 
yards,  will  be  used  in  reballasting  and  repairing  the  existing  work  as  directed  by  the 
Commission  November  12, 1891.  After  the  flood  of  1891  a  cave  or  landslide  occurred 
in  the  vicinity  of  the  two  lower  dikes,  elevating  the  cribs  near  the  low-water  line 
and  depressing  the  shore  ends. 

Some  repairs  may  be  needed  here,  and  these  will  be  made  with  any  funds  that  may 
not  be  withdrawn  for  levee  purposes. 

Survey 8 f  gauges,  and  observations, — ^A  survey  of  Hopefield  Bend,  with  special  refer- 
ence to  the  breaks  in  tlie  revetment  caused  by  the  flood  of  1891,  was  made  in  June 
1891,  and  survey  of  the  bend,  including  the  harbor  as  far  down  as  the  bridge,  was 
made  in  October.  Hickman  Harbor  was  also  surveyed  in  October.  Blue  prints 
have  been  furnished  the  members  of  the  Commission.  A  survey  for  the  new  levee 
behind  Lake  Charles  (357  L.)  has  been  made,  as  the  caving  at  the  head  of  the  lake 
and  below  it  in  the  viciuity  of  Anderson's  Lauding  and  Pushmataha  has  approached 
60  close  to  the  existing  levee  that  new  and  extensive  loops  will  be  necessary  or  a 
new  levee  behind  the  lake. 

Low-water  discharge  observations  were  made  at  Plum  Point,  Memphis,  and  Helena, 
and  a  single  low-water  discharge  of  the  Mississippi  and  Ohio  at  Cairo.  The  results- 
have  been  reduced  and  forwarded  to  the  secretary  of  the  Commission.  High-water 
discharges  for  the  present  flood  have  been  made  at  Columbus,  Ky.,  Fulton,  Tenn., 
and  Helena,  Ark.  Observations  at  Columbus  and  Fulton  were  discontinued  as  soon 
as  the  flood  wave  passed.  The  observations  at  Helena  have  at  present  writing  been 
temporarily  suspended  and  the  party  sent^  at  request  of  the  secretary,  to  Clarendon, 
Ark.,  to  take  a  discharge  of  the  White  River.  Two  assistants  have  also  been  sent 
at  the  secretary's  request  to  Little  Rock  to  take  the  discharge  of  the  Arkansas,  Capt. 
Taber  having  kindly  offered  the  use  of  one  of  his  boats  for  this  purpose. 

An  examination  and  survey  of  Nouconnah  Rock  was  made  in  October,  1891,  and 
the  results  will  be  reported  in  a  separate  communication. 

Levees, — The  levees  in  the  second  district  include  about  120  miles  of  Yazoo  Delta 
levee  on  the  left  bank,  extending  from  the  bluffs  below  Memphis  to  a  podnt  opposite 
the  mouth  of  White  River,  and  about  34  miles  levee  on  the  White  River  Front.  The 
latter  is  divided  into  two  sections,  one  about  15^  miles  long  below  Helena,  and  one 
about  18^  miles  in  the  vicinity  of  Laconia,  with  a  gap  of  over  30  miles  between  them 
in  which  there  is  no  levee  except  the  old  and  bafuy  broken  up  State  levee  through 
which  there  is  a  large  escape  of  water  from  the  Mississippi  into  the  White  River  m 
times  of  flood. 

The  levee  contracts  in  force  at  the  date  of  last  report  are  Indicated  in  the  follow- 
ing table.  The  contracts  were  completed  in  June  and  July.  A  full  description  of 
the  levees  is  given  in  the  last  annual  report. 


Leveo. 


Total 
cabio 
feet. 


Section 60 (309  L.)-- 

Section  61 (310  L.).- 

Section  66-67 (315-316  L.)- 

Hoshpuckana (353  L.) . . 

Koberteonville (351 L.).. 

Appcraon  Field (355  L.)-. 

Liconla  Levee (364-^-385  R.).. 


62,503 
37, 568 
08, 932 
81, 037 
42,060 
39,147 
505,088 


Under  new  allotments  made  by  the  Commission  at  its  meeting  of  July  15, 1891,  the 
sum  of  $18,848  became  available  for  continuing  levee  work  in  the  Yazoo  district,  and 
$16,683  for  the  White  River  Basin.  Under  suballotments  of  the  board  of  district 
officers  on  levees  in  its  repoi^  of  August  28,  1891,  theses  sums,  less  Ave  per  cent  re- 
tained for  high- water  purposes,  were  to  be  expended  at  the  following  localities : 

Ya^oo  Front,  $17,906,  being  95  per  cent  of  $18,848,  to  be  expended  in  raising  and 
enlarging  the  existing  levee  from  Hushpuckana  Creek  (353^  L.)  northward  as  far  as 
the  funds  would  go. 

For  the  Helena  Levee,  to  be  addf^d  to  the  $76,000  already  available,  $9,500,  being 
95  per  cent  of  $10,000,  and  to  be  expended  in  extending  the  levee  below  Old  Town. 

For  the  Laconia  system,  $6,348,  being  95  per  cent  of  ^,683,  to  bo  used  in  extending 
the  Carson  Loop  northward  as  far  as  the  funds  would  go. 

The  allotment  first  mentioned  was  subsequently  increased  by  $5^656.82,  taken 
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from  the  balance  left  over  from  preceding  contracts  in  tlie  same  district,  making  a 
total  of  $23,562.82  for  the  Yazoo  district. 

Melena  Levee  (SSSSSS  B,). — ^The  levee  built  under  the  above  allotments  extends  from 
the  end  of  the  Government  levee  of  1887,  which  was  about  15i  miles  below  Helena, 
to  the  old  levee  below  Johnson's  Hole,  closing  a  large  gap  in  the  old  levee  28,338  feet 
long,  through  which  entered  the  backwater  which  annually  overflowed  the  lower 
end  of  the  Helena  Basin.  The  levee  crosses  in  its  course  Long  Lake  and  Old  Town 
Lake  bayous,  two  deep  channels  through  which  the  principal  inflow  took  place,  and 
which  also  provided  the  natural  drainage  of  the  basm  at  medium  and  low  stages  of 
the  river.  As  it  was  manifestly  dangerous  to  cut  off  these  outlets  until  another 
Bj^stem  of  drainage  had  been  provided,  the  crossing  of  the  bayous  was  made  condi- 
tional upon  the  local  board  first  establishing  a  new  outlet  for  their  drainage.  This 
had  not  been  done  up  to  July  30^  and  as  there  had  already  been  considerable  delay  in 
getting  the  ri^ht  of  way,  the  upper  half  of  the  loop  as  far  down  as  the  first  bayou 
was  advertised  and  bids  therefor  opened  August  15,  1891.  ITie  lower  half  of  the 
loop  was  advertised  September  9,  a  drainage  canal  having  meantime  been  commenced 
and  well  advanced  to  completion. 

The  levee  was  let  in  four  nearly  equal  sections,  i  bstracts  of  proposals  are  here- 
with. The  price  per  cubic  yard  included  clearing,  grubbing,  timber-felling,  and  all 
other  work  incidental  to  the  construction  of  the  levee,  and  considering  the  charac- 
ter of  the  work  was  almost  unprecedently  low.  For  section  No.  1,  the  upper  section, 
the  price  was  18.96  cents  per  cubic  yard;  for  section  No.  2,  18  cents;  section  No.  3, 
16.94  cents;  section  No.  4,  18.44  cents.  The  contractors  commenced  work  promptly 
after  the  letting,  and  having  ample  forces  completed  the  work  in  good  time  before 
the  spring  flood.  Section  No.  1  was  completed  January  6;  No.  2,  January  7;  No.  3, 
February  16,  and  No.  4,  March  8.  The  total  length  of  levee  was  28,338  feet.  Of  this 
5,000  feet  was  enlargement  of  an  old  levee  and  the  balance  new  work.  The  standard 
section  was  8  feet  crown,  1  on  3  side  slopes,  muck  ditch  5  feet  deep,  and  a  grade  of  3 
-  feet  above  highest  known  water  (1890). 

In  places  where  the  soil  was  not  very  firm  and  settling  anticipated,  the  grade  was 
increased  to  3^  feet  above  highest  water,  and  if  the  levee  was  over  11  feet  nigh,  the 
land  slope  flattened  to  1  on  3^.  The  height  of  the  levee  across  tlie  bayous  was  about 
26  feet,  and  here  the  side  slopes  were  1  on  5.  Owing  to  lack  of  funds  to  carry  out 
the  standard  section  the  lower  5,000  feet  was  reduced  in  grade  to  2  feet  above  liigh 
water  and  a  portion  of  it  to  a  crown  width  of  6  feet.  The  total  yardage  was  445,- 
291  cubic  yards. 

Below  where  the  new  levee  joins  the  old  levee  the  local  board  have  "topped" 
the  old  levee  to  Yellow  Banks  Bayou,  and  have  built  a  levee  across  and  beyond  the 
bayou,  thus  extending  the  Helena  system  over  6  miles  below  it«  former  terminus  and 
furnishing  protection  from  back  water  to  all  but  those  living  on  the  lower  border 
of  the  district. 

Laconia  Levee  {36S  B). — ^The  levee  built  is  an  extension  upstream  of  the  Carson 
Loop  begun  under  last  year's  contract.  After  some  delay  in  obtaining  the  right  of 
way  bids  were  opened  October  13,  after  ten  days'  advertisement,  and  the  contract 
awarded  to  Paroesky  &  Lyman  at  16.95  cents  per  cubic  yard.  Work  was  com- 
menced November  16,  1891,  and  completed  February  15,  1892.  Total  length  of  levee 
built,  4,240  feet,  containing  50,147  cubic  yards.  Grade  4  feet  above  1890  water,  with 
slopes  of  1  on  3  and  crown  of  8  feet. 

Yazoo  Front, — The  work  consisted  in  enlarging  the  existing  levee  above  Hush- 
puckana  (352  L)  to  a  height  of  from  3  to  4  feet  above  highest  water,  crown  width  of 
10  feet  and  land  slope  of  1  on  3.  Bids  were  opened  September  26,  after  ten  days'  ad- 
vertisement, and  the  contract  awarded  to  T.  Sullivan,  the  lowest  bidder,  at  15i 
cents  per  cubic  yard.  Work  was  begun  early  in  October,  1891,  and  completed  April 
16, 1892.    Total  contents  of  muck  ditch  and  enlargement,  72,682  cubic  yards. 

PLAOT". 

Under  authority  from  the  Chief  of  Engineers,  the  plants  of  the  first  and  second 
districts  have  been  consolidated  as  one  plant,  and  only  one  return  is  rendered.  Dur- 
ing the  year  the  rehabilitation  of  the  plant,  commenced  in  1890,  has  been  continued, 
work  being  confined  mainly  to  the  steamers  and  the  special  plant  used  in  revetment 
work,  the  general  service  being  relied  on  to  furnish  ordinary  decked  barges  to  trans- 
port stone  and  brush.  The  steamer  Titan  has  been  docked,  her  hull  strengthened 
and  painted,  and  a  new  and  additional  set  of  hog  chains  put  on.  The  tubulai  boil- 
ers have  been  taken  off  and  a  set  of  flue  boilers  substituted.  New  boilers  have  been 
placed  also  on  the  Graham  and  Itasca.  Grader  No.  40  has  been  docked  and  re- 
paired. Grader  No.  j?  docked  and  given  now  gunwales  and  rakes  and  minor  repairs. 
Steamer  Abbot  has  been  docked  and  painted.  Five  decked  barges,  four  mattress 
barges,  and  two  mooring  barges  have  been  rebuilt,  using  the  oaK  bottoms  of  old 
district  barges  which  were  perfectly  sound.    The  above  are  the  principal  repairs. 
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In  addition,  repairs  of  lesser  extent  have  been  made  to  quarter  boats  and  barges 
and  other  plant.  A  lareer  pulley  has  been  placed  on  the  sand  pump  to  give  the 
pump  a  proper  speed  relative  to  the  engine.  For  further  details  of  repairs  see  re- 
port of  Assistant  C.  W.  Sturtevant,  herewith  transmitted.  During  the  year  4  barges^ 
8  moorinff  barges,  4  quarter  boats^  and  16  pile-drivers  have  been  lost  by  condemna- 
tion, aniTone  quarterboat  by  sinking. 

The  machinery  of  the  pile-drivers  has  been  stored  near  Elmot^  in  a  warehouse 
which  has  been  built  specially  for  the  purpose  at  a  cost  of  $2,300. 


FLOOD  OF  1892,  AND  HIOH-WATER  PROTECTION  OF  LEVEES. 

The  flood  has  not  reached  a  critical  height  for  the  levees  in  the  second  district 
the  highest  stage  at  Helena,  which  may  be  taken  as  a  fair  indication  of  the  average 
height  of  water  against  the  levees,  being  45.8  feet,  or  1.9  feet  below  the  flood  of  1890. 
At  the  lower  end  of  the  district  and  above  the  mouth  of  the  White  River  the  diff'er- 
ence  between  these  floods  is  less  than  1.9  feet,  but  the  exact  difference  can  not  now 
be  stated.  At  one  point  it  is  reported  that  this  flood  has  gone  higher  than  the  one  of 
1890.  This  is  at  the  lower  end  of  the  Helena  levee,  and  is  caused  by  the  closure  of 
Long  Lake,  Old  Town,  and  Yellow  Banks  bayous,  all  deep  channels,  which  have 
heretofore  served  as  high- water  outlets  from  the  Mississippi  into  the  Helena  Basin, 
and  into  White  River.  At  Memphis  the  highest  point  reached  was  34. 6^  or  1  foot 
below  the  1890  water. 

Upon  the  approach  of  the  flood  a  steamer  and  barge  loaded  with  high- water  sup- 
plies was  stationed  at  a  central  point  within  the  district  to  distribute  supplies 
Promptly  to  threatened  points,  and  an  agent  of  the  Government  stationed  at  Helena, 
laconla,  and  at  Hushpuckana  to  supervise  any  work  that  might  be  done  by  the 
Government.  Guards  were  placed  by  the  local  boards  on  the  lower  half  of  the  Hel- 
ena, at  Laconia,  and  on  about  10  miles  of  levee  oq  the  Mississippi  side  from  Hush- 
puckana to  Crews  Landing,  with  the  understanding  that  the  Government  would 
supply  as  far  as  practicable  the  material  and  labor  required  to  make  any  necessary 
repairs. 

under  this  system  of  cooperation,  the  weakest  levees  have  been  under  constant 
inspection  and  patrol,  and  all  necessary  repairs  have  been  promptly  made.  The  re- 
pairs so  far  made  consist  in  stopping  seepage  in  its  various  forms,  such  as  sloughing 
off  of  the  back  of  the  levee  due  to  the  saturation  of  the  levee  itself,  seep  holes  dis- 
charging muddy  water,  etc.,  and  work  of  this  kind  has  been  done  at  many  points. 
Nothing  has  been  done  to  protect  against  wave  wash,  as  it  is  believed  that  injuries 
from  this  cause  can  be  repaired  at  low  water  for  much  less  than  it  would  cost  to 
prevent  them  by  sacking  at  nigh  water.  A  very  bad  area  of  seepage  having  developed 
behind  the  hign  levee  at  Hushpuckana,  a  10-ioet  levee  has  been  thrown  across  the 
creek  and  about  300  feet  behind  the  main  levBe  to  impound  a  body  of  water  over  the 
area  in  which  the  seepage  was  most  dangerous.  Besides  this  one  point,  which  had 
assumed  a  dangerous  aspect,  the  levees  are  all  in  good  condition. 

The  sums  available  at  the  beginning  of  the  flood,  which  were  about  $6,000  for  the 
Upper  Mississippi  levee  district  and  $2,500  for  the  White  River  basin,  will  be  nearly 
exhausted  at  the  end  of  the  flood.  Although  the  work  done  has  been  costly,  as  is 
always  the  case  at  high  water,  I  deem  the  money  expended  as  applied  to  goodad- 
vantage,for  the  reason  that  no  defects  have  been  corrected  that  could  have  been  post- 
poned, or  that  could  have  been  detected  and  done  properly  at  any  other  time. 

LOW  WATER  OF   1891. 

The  river  reached  an  unusually  low  stage  during  the  months  of  October  and  No- 
vember, with  a  least  gauge  reading  of  -|-  2.4  at  Cairo:  -|-  1.6  at  Helmout;  -f  2.50  at 
Morrisson;  —  0.4  at  Cottonwood  Point;  -|-  2.7  at  Fulton;  -f  1.00  at  Memphis; 
— 1.6  at  Mhoon;  -f  0.9  at  Heleaa,  and  —2.1  at  Sunflower.  At  the  begiuning  of 
the  period  blank  forms  of  record  tor  location  and  depths  of  shoal  crossings  were 
sent  to  all  the  pilots  with  the  request  that  they  be  nlled  in  and  returned  at  each 
trip  of  their  boats.  Comparatively  few  of  these  records  were  returned,  partly  on 
account  of  the  fact  that  before  the  lowest  stage  was  reached  for  which  the  records 
were  especially  desired,  all  but  the  local  packets,  and  one  weekly  packet  from  Mem- 
phis to  St.  Louis,  had  laid  up.  From  these  and  other  sources  of  information  the 
table  of  shoal  crossings,  hereto  appended,  has  been  compiled. 

So  much  of  the  table  as  relates  to  the  river  between  Cairo  and  Ashport  was  de- 
duced from  meaner  data  and  may  not  include  all  the  crossings  pvins  10  feet  or  less, 
but  for  the  remainder  of  the  districts  from  Ashport  to  White  River  tlie  table  may  be 
regarded  as  complete.  Jn  all  there  appears  to  have  been  42  crossings,  giving  less 
than  10  feet  of  water.  Of  these,  35  had  less  than  9  feet;  26  less  than  8  feet;  21  less 
than  7  feet;  8  less  than  6  feet;  and  a  single  bar  at  the  head  of  Island  40  gave  5  feet. 
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The  latter,  besides  being  the  shoalest  crossing,  was  also  very  crooked  and  shifting, 
and  was  the  only  one  that  conld  not  be  run  at  night,  even  by  the  local  packets  mak- 
ing the  crossing  six  times  a  week.  Better  water  being  found  in  the  chute  of  40,  thi.^* 
channel  was  cleared  of  its  dan<;erous  snags  early  in  November  and  thereafter  used 
by  all  the  packets.  Besides  the  Island  40  crossing  two  others  may  be  mentioned  aii 
being  specially  difficult  to  navigate.  These  were  Harris  Bar,  7  miles  below  New 
Madrid,  and  Peters  Towhead,  41  miles  below  Memphis,  both  giving  5^  feet  of  water. 

A  table  of  statistics  of  river  commerce,  prepared  by  Mr.  A.  £.  Symmes,  chief  clerk, 
is  herewith  submitted  as  appendix. 

Financial  statements  to  accompany  this  report  will  be  forwarded  as  soon  as  prac- 
ticable after  the  close  of  the  month. 

Three  maps  accompany  this  report,  giving  the  location  of  the  new  works  of  chan- 
nel improvement  and  levees  built  since  the  date  of  last  annual  report  in  the  first 
and  second  districts. 

Respectfully  submitted. 

S.  W.   RORSSLSR, 

Captain  of  Engineers* 
Gen.  C.  B.  Comstock, 

President  MieaieHppi  Biver  Commission. 


Table  of  depths  at  shoal-water  crossings,  1801,  Cairo  to  White  River,  distance  503  miles^ 


Name  of  shoni,  place, 
or  crossing. 


"Wolf  Island 

Medleys 

Phillips 

Beokham 

Harria 

Silver  Top 

Stewart 

Atkinson 

Cottonwood  Point 

O'Donnell 

Gold  Drfst 

Fletcher 

foot  of  Island  30 

Plant  Point 

Petty 

Lookout  (Island  3^1)... 

Morgan  Point 

Con  tenn  ial 

Head  of  Island  40 

Bradley 

Fort  Pickering 

Nonconnah 


Distance   Depths  inl 891. 
m  miles 

below    I 

Cah^.    I  Feet.     Date. 


26 

29 

54 

77 

79 

84 

89 

91 

123 

149 

157 

158 

1«3 

164 

168 

179 

182 

203 

212 

215 

232 

237 


6 
6 

8 

•1 

8 


Oct.  29 
Nor.  10 
Nov.  11 
Si'pt.  27 
St'pt.  28 
Si-pt.  28 
Oct.  18 
Nov.  11 
Nov.  11 
Nov.  12 
Oct.  8 
Sept.  27 
Oct.      1 


8|  Oct  1 
6  I  Oct.  1 
9    I  Nov.  10 


5 


Oct.  9 
Oct.  7 
Oct.  7 
Sept  21 
Nov.  11 
Nov.  11 


Name  of  .shonl,  place, 
or  crossing. 


Reeves 

Horn  Lake 

Cow  Island 

Horfolk , 

Commerce 

Blues  Point 

Peters  Tt»wliwid  .  - . 

Below  Petern 

Ashley  Point 

Mhoou ?.. 

Below  Mhoon 

Rosalie 

Hardin  Point 

Harbort 

Montezuma 

Delta 

Friar  Point!   

Inlands 67  and  68... 

Scrub  Grass 

Victoria 

Mouth  of  White  River. 


Distance 

in  miles 

below 

Cairo. 


244 
245 
248 
254 
267 
269 
271 
272 
274 
276 
277 
284 
288 
292 
312 
315 
819 
362 
384 


Depths  in  1891. 


Feet.   Date. 


3.2 


Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov.  13 
Nov.  2 
Nov.  2 
Nov.  11 
Nov.  11 
Sept  28 
Nov.  11 
Nov.  n 
Nov.  11 
Nov.  11 
Nov.  11 


Appendix  5  A. 

REPORT    OP    ASSISTANT    ENGINEER  AUG.  J.   NOLTY  ON  OPERATIONS  AT  PLUM  POINT 

REACH. 

United  States  Engineer  Oefice, 

Amelia,  Ark,,  March  31, 1S9IS, 

Captain:  I  have  the  honor  to  sumit  the  following  report  on  construction  at  Plum 
Point  Reach  for  the  year  beginninff  June  1,  1891: 

The  last  annual  report  submitted  was  for  the  period  ending  with  May  31, 1891.  At 
that  time  the  following  operations  were  in  progress,  viz :  Unloading  stone  at  Fletchers 
Bend,  putting  additional  ballast  on  old  work,  completing  closure  of  Slough  No.  2, 
Osceola  Bar,  and  slashing  timber  in  Ashport  Bend.  The  latter  work,  which  was  done 
by  contract,  was  completed  on  the  day  terminating  the  last  report,  at  a  cost  of  $115, 
being  at  the  rate  of  $5  per  acre.  Everything  over  3  inches  in  diameter  was  cut  down 
close  to  the  ground,  but  nothing  removed. 

Unloading  stone.— This  work,  begun  at  Fletchers  Bend  on  the  27th  of  April,  1891. 
was  continued  until  the  12th  of  June,  when  a  delay  in  the  delivery  of  stone  compellea 
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a  saspeiiBion  of  operations  uutil  the  29th,  upon  which  day  a  tow  of  stone  was  received. 
Work  was  continued  until  July  15,  upon  which  day  the  last  barge  load  on  hand  was 
unloaded,  and  resumed  at  Daniels  Point  on  the  23d.  Information  received  on  the 
29th  that  no  more  stone  need  be  expected  caused  a  disbandment  of  the  party  on  the 
31st,  by  which  time  all  but  four  barge  loads  of  stone,  which  it  was  desired  to  keep 
afloat,  had  been  unloaded.  On  August  5  the  general  service  resumed  delivery  of 
stone  and  the  work  of  unloading  was  resumed  the^ollowing  day.  The  Huntington 
and  St.  Louis  Towboat  Company  also  began  delivery  of  stone  on  the  17th  and  the 
work  of  storing  the  stone  on  the  bank  was  continued  until  the  24th  of  September, 
when  it  was  finally  stopped,  the  construction  parties  then  in  the  field  being  able  to 
consume  the  stone  as  fast  as  received. 

The  total  amount  of  stone  stored  upon  the  bank  was  16,914  cubic  yards. 

The  machine  used  for  unloadln^^  stone^  and  which  has-been  described  in  my  last 
report,  worked  well  and  economically,  the  only  trouble  encountered  being  due  to 
the  lightness  of  the  boiler  and  engine  used,  which  were  not  desired  for  such  heavy 
work;  hence  frequent  breakdowns  and  delays  occurred.  The  minimum  cost  of  un- 
loading was  $0,096  per  cubic  vard;  length  of  haul,  200  feet;  rise,  32  feet;  average 
cost  per  yard  for  the  whole,  $0.21. 

JReSallasting  old  worfc.— Much  of  the  1889  and  1890  shore  work  was  but  lightly  bal- 
lasted. This  was  due  to  frequent  oscillations  in  the  river,  which  would  often  sub- 
merge a  piece  of  work  before  the  ballasting  was  completed,  in  which  case  only  enoua^ 
stone  was  thrown  on  the  submerged  parts  to  overcome  its  buoyancy.  Sections  B, 
C,  D,  and  £.  Fletchers  Bend,  and  the  entire  Osceola  Bar  revetment  (1890  work),  was 
thus  treated.  The  Fletchers  Bend  party  began  on  May  27  and  finished  June  4.  The 
Osceola  Bar  party,  in  addition  to  reballasting,  did  the  work  mentioned  below,  and 
finished  there  on  July  28. 

Closure  of  Slough  No.  f,  Osceola  Bar. — Owing  to  the  high  stage  of  the  river  pre- 
vailing at  the  close  of  operations  in  June,  1891,  this  work  could  not  be  completed, 
and  in  consequence  some  damage  was  sustained  bv  the  undermining  of  one  unpro- 
tected end  ofthe  crib  dike  and  oy  the  erosion  of  the  unprotected  bank  opposite  this 
end  of  the  crib.  The  work  to  be  done  consisted  in  putting  down  a  100-foot  tloor 
mat  behind  the  crib  dike  for  the  entire  width  of  the  slough,  restoring  the  elevation 
of  the  sunken  crib,  and  putting  in  200  feet  of  shore  revetment  on  the  right  bank  of 
the  slough. 

The  proflpress  of  this  work  was  interrupted  bv  high  watc^r  from  the  13th  of  June  to 
the  14th  of  July.  This  work,  together  with  the  reballastiug  of  the  1890  work,  was 
completed  on  July  28.  No  ftirther  enlargement  of  damage  need  be  feared  here.  All 
brush  and  poles  used  were  cut  by  hired  labor.  Slough  No.  1  is  closed  at  the  12-lbot 
stage  and  No.  2  at  the  8-foot.  In  order  to  make  the  work  across  the  former  safe,  a 
floor  mat  should  be  placed  behind  the  crib  dike  to  prevent  undermining  by  the  over- 
fall. 

Revetment f  Fletchers  Bend,  Arkansas.— The  initial  step  toward  the  completion  of  this 
work  was  taken  on  June  4,  1891,  when  a  small  party  that  had  been  reballiisting  the 
old  work  in  this  bend  began  clearing  the  bank  iirom  the  foot  of  Section  A  down.  As 
the  bank  from  900  feet  b9ow  the  foot  of  Section  A  was  caving  continually,  only  that 
part  of  it  where  no  caving  was  going  on  was  cleared,  the  clearing  of  the  rest  being 
postponed  until  such  time  as  the  grtming  party  would  have  advanced  close  upon  the 
uncleared  portion.  The  clearing  was  completed  on  June  15,  and  no  further  work 
was  done  here  until  August  4,  when  hydraulic  grader  No.  2  began  grading  from  the 
foot  of  Section  A  downstream.  This  may  be  properly  called  the  beginning  of  the 
season's  active  operations. 

The  grader  was  started  at  the  foot  of  Section  A  to  grade  around  the  bank  of  a 
pockety  which  invariably  forms  at  the  foot  of  a  revetment.  The  bank  was  nearly 
semicircular  in  shape,  its  radius  being  aViout  220  feet.  About  90  feet  out  from  the 
bank  the  depth  of  water  was  32.5  feet  oelow  zero,  deepening  to  60  feet  200  fbet  out. 
The  project  was  to  give  the  grading  party  one  week's  start  ahead  of  the  weaving 
party,  so  as  to  prevent  crowding  of  one  by  the  other.  Good  progress  was  made  on 
the  4th  and  5th,  250  linear  feet  naving  been  graded,  when  on  the  night  of  the  5th, 
without  any  apparent  cause  active  caving  set,  in  and  in  a  short  while  not  only  all 
the  graded  portion  of  the  bank  had  disappeared,  but  the  entire  pocket  had  caved 
back  from  22  feet  to  90  feet.  It  was  only  through  the  alertness  of  the  grader  crew 
that  damage  to  the  machine  by  falling  timber  was  averted.  The  caving  ceased  as 
suddenly  as  it  began,  but  in  order  to  prevent  further  possible  loss  of  work  it  was 
decided  to  do  no  more  grading  here,  but  to  first  lay  a  floor  mat  and  necessary  con- 
necting mats.  Grading  was  temporarily  suspended,  as  the  river,  which  was  rising, 
had  execded  the  10-foot  mark,  which  had  been  fixed  as  the  highest  stage  permissi- 
ble for  grading. 

A  weaving  party  was  at  once  organized,  and  the  construction  of  a  foot  mat  450 
feet  long  by  200  feet  wide  begun  on  the  10th.  This  mat  was  sunk  on  the  15th.  On 
the  11th  grading  was  resumed,  but  below  the  pocket.    As  soon  as  the  foot  mat  was 
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strnk  oonBecting  mats  to  connect  the  dry  bank  with  the  river  mat  were  constracted 
:ind  ballastod,  all  brush  and  stone  removed  from  the  disintegrated  revetment  at  the 
foot  of  Section  A,  and  the  work  restored  here.  The  grading  and  final  completion  of 
the  bank  work  in  this  pocket  w^ere  postponed  for  the  present,  as  everyming  was 
safe  against  any  further  caving.  River  mat  No.  2  was  begun  on  the  20tn  and  sunk 
on  September  2.  This  mat  was  1,150  feet  long  and,  exclusive  of  shore  connections, 
200  feet  wide,  or.  with  latter  included,  from  2S)  feet  to  255  feet  wide.  The  method 
of  construction  rollowed  for  this  and  all  subsequent  river  mats  constructed  during 
the  season,  except  at  Ashport  Bend,  was  that  laid  down  in  ''Details  of  construc- 
tion'' and  its  essential  features  are  that  the  inshore  edge  of  the  mat  is  kept  on  the 
zero  line  by  means  of  guide  piles;  that  from  this  edge  to  the  dry  slope  and  as  far  up 
as  desired  the  shore  work  is  made  a  part  of  the  river  mat,  and  that  by  this  method 
of  construction  the  connecting  mats  are  done  away  with,  thus  effecting  a  saving  of 
the  material  and  labor  lost  oy  the  necessary  laps. 

It  soon  became  evident  that  one  grader  t'ould  not  keep  ahead  of  the  revetment 
]>arty,  hence  No.  4  was  sent  here  on  th<^  20th  of  August  and  began  grading  the  next 
day.  A  small  party  of  self-subsisting  laborers  had  in  the  meantime  been  employed 
in  clearing  the  bank  in  advance  of  the  grading  party.  The  iutention  had  been  to 
start  a  second  revetment  party  here,  but  as  the  two  graders  could  just  about  keep 
ahead  of  'one  i)arty  this  had"  to  be  postponed.  The  cause  of  the  apparently  slow 
irogress  of  the  graders  was  primarily  due  to  the  large  uuniber  of  heavy  deepiy-em- 
ledded  stumps  encountered.  Each  grader  met  with  from  6  to  10  stumps  per  day, 
some  as  large  as  4  feet  5  inches  in  diameter.  Tiie  removal  of  these  stumps  from  the 
slope  was  accomplished  after  grading,  by  blasting  with  dynamite,  the  blasting  being 
iisuall^  •  done  after  quitting  time.  River  mat  No.  3  was  begun  on  the  3d  by  con- 
structing the  head,  getting  out  lines,  cables,  etc.  On  the  morning  of  the  5th  the 
plant  was  swung  into  position  for  weaving,  and  on  the  16th  this  mat,  1,100  feet  long,  • 
was  snuk. 

The  preliminary  work  for  mat  No.  4,  such  as  taking  in  cables  from  last  mat, 
building  head  for  the  new  one,  putting  out  mooring  barge  and  mattress  cables,  was 
at  once  ueguji  by  a  small  prfrty,  but  as  the  weaving  party  ha<l  crowded  the  grading 
party  closely  during  the  construction  of  mat  No.  3,  and  as  the  stonework  was  far 
behind,  the  weaving  party  did  not  swing  into  position  until  the  21st.  Mat  No.  4, 
904  feet  long,  was  sunk  on  the  30th  of  September.  The  preliminary  work  for  mat 
No.  5  was  done  by  a  small  party,  the  bulk  of  the  force  being  engaged  in  bringing  up 
the  stonework.  On  October  5  the  weaving  party  swung  into  position  for  mat  No.  o 
Che  last  of  the  large  river  mats  for  this  place,  which  they  sauK  on  the  14th.  This 
mat  was  915. feet  long.  It  was  constructed  in  the  strongest  current  found  along^the 
bend,  and  sunk  in  water  whose  depth  along  the  outer  edge  of  the  mat  ranged  from 
46  feet  to  79  feet  below  zero,  the  gauge  at  the  time  showing  a  stage  of  —1.10. 

Second  District  Grader  No.  40  having  been  put  in  order  for  work,  and  not  yet  being 
required  for  duty  at  Hopetield,  was  put  to  work  on  the  4th  of  September  grading  the 
bank  in  the  pocket  and  worked  there  until  the  morning  of  the  12th,  when  it  was 
sent  to  Hopetield.  On  September  28,  Grader  No.  4  having  finished  here  was  sent  to 
Osceola  Bar.  On  October  10.  all  grading  having  been  completed  here  Grader  No.  2 
was  sent  up  to  Ashport  Bend.  Further  and  detailed  information  about  grading  will 
be  found  under  the  proper  caption. 

At  the  beginning  of  operations  here  some  trouble  and  delay  was  encountered  by 
the  frequent  oscillations  of  the  river.  A  rise  in  the  latter  part  of  August  compelled 
a  stoppage  of  grading  for  live  days.  From  the  end  of  August  until  the  final  com- 
pletion of  mat  work,  in  the  midt^le  of  October,  the  weather  and  stage  of  river  was 
everything  that  could  be  desired  for  rapid, -good,  and  economical  work.  The  diffi- 
culties encountered  in  grading  will  be  more  particularly  enumerated  nnder  the  head 
of  *' Grading." 

The  total  length  of  river  mat  made  here,  exclusive  of  repair  work,  was  4,519  feet 
linear  which  is  about  175  feet  in  excess  of  the  length  of  bank  operated  upon,  the 
excess  being  due  to  the  overlapping  of  the  successive  mats.  Further  information  re- 
garding mattress  construction  will  be  fouud  under  the  head  of  "  Construction  of 
Mattresses." 

After  the  completion  of  the  mattress  work  the  party  were  employed  in  bringing 
the  paving  well  up  above  the  water  line,  repairing  two  small  faults,  one  near  the  head 
of  section  B  (1888),  and  one  near  the  head  of  the  1888  work  in  section  A.  Both  ot 
these  faults  were  located  in  strong  eddies  caused  by  projecting  points  just  above, 
and  to  these  the  damage  was  due.  The  damage  in  neither  case  extending  below 
the  zero  plane,  heavy  connecting  mats  to  cover  the  damaged  zone  were  all  that  were 
required,  the  deep  holes  being  first  filled  with  brush  and  dirt  to  restore  the  slope. 

On  the  22d  and  23d  of  October  the  force,  having  completed  all  mattress  work  and 
having  brought  the  shore  paving  well  above  the  then  prevailing  stage  of  river,  was 
movea  to  Ashport  bend  with  tlieir  plant. 

The  amall  party  heretofore  clearing  bank  and  doing  the  other  work  preliminary  to 
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the  active  revetment  work  were  transferred  to  Fletchers  Bend,  where  they  began 
putting  additional  stone  upon  the  old  work,  and  in  addition  also  began  loading  stone 
from  the  storage  pileo  upon  barges  for  use  at  Osceola  Bar,  all  stone  afloat  on  barges 
having  by  tills  time  been  consumed.  They  continued  at  these  two  classes  of  work 
until  the  25tHfoi  November,  wben  the  Osceola  Bar  party  having  completed  their  work 
up  to  the  1^-foot  contour  was  transferred  to  here  and  both  forces  consolidated.  The 
work  of  shore  paving  suspended  on  October  23d  was  resnmed  with  stone  taken  from 
the  storage  piles.  By  December  1,  all  stone  heretofore  stored  on  the  bank  at  this 
place  had  beeu  expended.  On  the  evening  of  that  a  tow  of  stone  was  received,  but 
the  urgent  needs  of  the  Ashport  party  only  permitted  the  use  of  a  small  share  of  this 
stone  here.  After  expending  this  the  repair  of  a  new  fonlt,  developed  near  the  foot 
of  the  1889  work  section  A,  was  begun.  This  fault  in  itself  was  ofsmall  magnitnde 
only,  but  being  situated  almost  at  the  head'of  the  new  work  as  well  as  on  an  exposed 
point  it  was  deemed  advisable  to  repair  it  in  the  very  best  manner.  Hence,  a  river 
mat  100  feet  wide  by  225  feet  long  was  sunk  in  front;  a  heavy  brush  crib  built  to  fill 
up  the  hole  or  pocket,  and  a  comiecting  mat  overlapping  the  river  mat  placed  over 
the  restored  slope,  the  whole  being  heavily  ballasted.  No  more  stone  being  available 
at  present  the  force  being  employed  here  was  largely  reduced.  Two  more  barge  loads 
of  stone  were  received  nere  before  the  end  of  the  month,  with  which  shore  paving 
was  continued.  On  the  90th  of  October  the  party  were  transferred  to  Osceola  Bar, 
aud  no  further  work  was  done  here  until  January  15, 1892,  when  paving  was  resumed 
and  continued  at  intervals  as  stone  became  available  until  February  12,  when  work 
was  finally  suspended  for  the  season. 

The  originally  contemplated  height  of  the  shore  paving  was  the  f  or  20  foot  stase, 
but  before  much  of  it  ha<l  beeu  carried  up  to  that  plane  the  probable  deficit  in  the 
sappiy  of  stone  had  become  so  apparent  that  this  height  was  reduced  2  feet  verti 
cally  or  to  the  18  foot  stage.  The  diffloulties  of  delivering  stone  on  the  works  having 
been  very  much  increased  in  January  by  the  closure  of  the  Mississippi  River  above 
Cairo  by  ice,  and  the  approach  to  quarries  on  the  Ohio  being  prevented  by  floating 
ice,  this  height  was  necessarily  still  further  reduced,  so  that  at  the  close  of  opera- 
tions here  the  paving  at  some  places  did  not  extend  above  the  15-foot  stage.  It  is 
believed,  however,  that  the  work  as  it  stands  now  is  perfectly  safe  until  a  more  lib- 
eral supply  of  stone  will  enable  us  to  complete  it  as  originally  projected.  At  the 
lower  end  of  the  section,  or  above  what  before  the  junction  of  the  new  with  the  1888 
work  was  section  B,  the  current  is  very  rapid  and  the  water  deep.  Here  the 
paving  for  100  feet  has  beeu  carried  up  to  the  crest  of  the  slope  as  the  current  im- 
pinges directly  against  it.  It  may  also  be  noted  j;hat  while  the  slope  was  being 
graded  here  a  strong  vein  of  water  discharging  at  the  2-foot  contour  was  encountered. 
This  was  during  the  dr>'  season,  and  hence  it  may  be  assumed  that  there  is  a  perma- 
nent discharge  nere.  As  the  soil  around  here  was  very  soft,  brush  weighj|'>ed  down 
with  stone  and  clay  was  embedded  in  the  soft  places  and  the  shore  mat  laid  over 
this.  A  phenomenon  worthy  of  note  occurred  here  during  the  rise  in  November. 
The  inshore  end  of  the  head  of  Mat  No.  4  was  seen  to  rise  to  the  surface  and  immediately 
a  strip  about  15  feet  long  and  of  nearly  the  width  of  the  mat  (200  feet)  was  turned 
over  on  the  mat  just  like  one  leaf  of  a  hinge  folds  back  against  the  other'half.  This 
mat  was  sunk  on  the  30th  of  September,  going  down  iu  hne  shape,  and  I  can  only  ac- 
count for  the  above  on  the  assumption  that  the  lower  end  of  Mat  No.  3  and  conse- 
quently also  the  head  of  No.  4  rested  on  some  large  stumps,  of  which  there  are  many 
along  me  bottom  here,  and  that  therefore  the  first  20  or  25  feet  of  the  mat  had  as- 
sumed a  slope  steep  enough  to  permit  some  of  the  stone  ballast  to  roll  further  on  the 
mat,  thus  restoring  some  of  the  buoyancy  of  the  head  (which  by  reason  of  its  eon- 
sttuction  is  always  the  most  buoyant  part  of  the  mat)  untU  the  increased  current 
was  able  to  raise  and  turn  it  over.  Only  one  transverse  cable  was  broken,  but  extra 
ones  were  afterward  run  from  the  mat  to  shore.  A  lot  of  bailed  stone  was  thrown 
overboard  in  such  a  manner  that  it  would  drop  on  the  damaged  part,  and  by  prevent- 
ing any  oscillation  stop  all  further  damage.  It  is  probable  that  the  piece  turned 
over  was  not  a  uite  as  long  as  the  overlap  of  one  mat  over  the  other,  for  no  bare  bot- 
tom conld  be  alscovered  with  the  lead. 

Nothing  has  occurred  here  since. 

The  present  condition  of  the  new  work  here  is  as  follows,  viz: 

Feet. 

Total  length  of  river  mat  made 4, 519 

Total  length  of  bank  operated  upon '. 4, 344 

Paving  up  to  13-foot  stage  (in  pocket) 400 

Paving  up  to  20-foot  stage  and  over 500 

Paving  up  to  18-foot  stage 1, 000 

Paving  up  to  17-foot  stage 175 

Paving  up  to  16-foot  stage 1, 150 

Psring  up  to  15.5-feot  stage 1,119 
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Revetment — Aehport  Bend,  Tennessee, — The  starting  poiut  for  the  revetment  of  tliis 
bend  was  located  3^500  feet  below  where  the  prolongation  of  the  Ashport  levee  would 
slrike  the  river  bank,  this  bein^  aifcthe  time  above  the  locus  of  active  cavinff. 

The  initial  step  was  the  cutting  down  of  everything  above  3inchemin  diameter 
along  the  timbered  bank  for  a  di&nce  of  100  feet  back,  this  work,  wmch  was  done 
by  contract,  costing  $5  per  acre.  It  was  done  in  May  and  more  for  the  purpose  of 
preventing  the  formation  of  snags  and  wrack  heaps;  23  acres  were  thus  cleared. 
Nothing  was  removed  at  the  time. 

On  October  1  a  small  party  began  the  work  of  clearing  the  bank  preparatory  to  the 
commencement  of  grading,  and  on  the  6th  Hydraulic  Grader  No.  4  began  work  at  the 
upx»er  end,  being  folio wea  by  No.  2  on  the  10th.  From  the  outcrop  of  the  various 
strata  composing  the  bank  it  was  judged  4hat  hydraulic  grading  would  be  trouble- 
some and  tne  achievement  of  a  goodslope  expensive.  The  bank  is  composed  of  layers 
of  blue  day  and  sand  stratifLed  in  some  places,  while  other  large  pockets  of  sand 
flanked  on  either  side  by  projecting  points  of  tough  clay  were  found.  At  one  place 
the  very  expensive  method  of  sluicing  had  to  be  resorted  to.  Details  of  this  work 
will  be  found  under  grading. 

On  October  22  the  Fletchers  Bend  party  arrived  here  and  at  once  began  work  pre- 
liminary to  the  construction  of  River  Mat  No.  1.  There  being  no  timber  where  the 
anchorage  for  the  mat  would  come,  ''dead  men''  were  used  for  the  moorins  and 
shackle  Hues.  On  the  24th  the  plant  was  swung  into  position  for  Mat  No.  1,  which, 
on  account  of  the  absence  of  ciurrent  and  the  presence  of  other  favorable  conditions, 
was  made  2,150  feet  lon^,  sections  of  it  being  sunk  on  two  occasions  before  the  final 
sinking,  llie  river,  which  had,  up  to  then,  been  at  a  stage  below  zero,  began  risinff 
on  November  14,  and  reports  from  headwaters  indicating  a  heavy  rise  with  much 
drift,  the  part  of  the  mat  still  afloat  was  sunk  on  the  21st. 

Mat  No.  2,  begun  on  the  23d.  length  1,150  feet,  was  finished  on  the  10th  of  Decem- 
ber, but,  owing  to  the  lack  or  stone,  it  could  not  be  sunk  until  the  16th,  by  which 
date  a  small  lot  of  stone  had  been  received .  In  the  construction  of  this  mat,  or  rather 
of  the  shore  work,  a  change  was  made.  Heretofore  the  shore  work  had  been  joined 
to  the  mat  so  as  to  practically  make  a  continuous  piece  of  work  from  the  out-stream 
edge  up  the  dry  slope.  The  line  of  juncture  of  the  shore  and  river  mat  was  consid- 
er^ a  weak  part  of  the  work,  as  this  line  necessarily  falls  upon  a  part  of  the  bank 
which,  being  always  submerged,  has  a  steeper  slope  than  the  graded  portion,  hence 
undue  strains  are  cast  upon  the  junction,  tending  to  rupture  or  separate  the  one  mat 
from  the  other.  This  was  noticed  in  several  cases  of  previous  years'  work'.  There- 
fore the  following  method  was  adopted :  Anchor  piles,  50  feet  apart,  were  driven 
along  the  zero  line.  Against  these  the  inner  edge  of  the  river  mat  rested,  being  se- 
cured thereto  with  yokes  made  out  of  |-inch  wire  strand  running  across  the  widths 
of  the  mat  and  well  fastened  to  it  at  every  16  feet.  After  the  mat  was  sunk  these 
piles  were  cut  off  close  to  the  water.  Connecting  mats  were  then  used  to  span  tlie 
zone  between  the  river  mat  and  the  dry  slopes.  The  first  450  feet  of  this  mat,  be- 
ing under  construction  before  orders  to  change  the  method  were  received,  were  oon- 
stmoted  in  the  usual  manner. 

At  the  beginning  of  the  work  here  it  was  hoped  that  with  two  revetment  partiee 
about  8,000  feet  ofwork  might  be  accomplished  during  the  season.  When  the  sec- 
ond party  had  completed  the  Osceola  Bar  work  on  December  13,  and  were  ready  to  be 
transferred  to  here,  it  was  found  impracticable  to  do  so,  as  there  was  then  a  lot  of 
work  awaiting  stone,  only  a  small  supply  of  the  latter  on  hand,  and  the  deliveries 
from  the  quarries  not  at  all  equal  to  the  demand.  The  same  cause,  i.  «.,  limited 
supply  of  stone  and  a  large  amount  of  unfinished  work,  compelled  the  cessation  of 
mattress  construction  at  this  place  when  Mat  No.  2  had  been  completed.  As  soon  as 
this  mat  had  been  sunk,  the  force,  which  had  been  largely  reduced,  were  employed 
in  construction  of  the  connecting  mats  and  in  paving  the  slope.  The  progress  of  this 
work  suffered  several  interruptions  from  lack  of  stone.  The  force  had  been  reduced 
by  transfers  to  other  works  and  by  discharge,  but  a  certain  number  of  men  had  to  be 
retained  pending  the  arrival  of  stone.  These  men  had  to  be  subsisted  during  the 
period  of  no  work,  and  this  added  considerably  to  the  cost  of  the  work.  The  original 
project  was  to  carry  all  paving  up  to  the  20-foot,  or  two-third  stage,  but  before  much 
of  it  had  been  carried  that  high  it  was  found  necessary  to  curtail  the  expenditure  of 
stone  by  reducing  the  height  of  paving  to  the  18-foot  stage.  After  the  graders  had 
completed  the  slope  for  Mat  No.  2  and  before  the  failure  m  the  stone  supply  became 
apparent,  they  were  moved  below  "Mud  Point,"  which  is  a  sharp  poiut  projecting 
m>m  the  bank,  whose  substrata  are  composed  of  a  toagh  blue  clay  hard  to  erode. 
The  intention  was  to  run  the  revetment  down  close  to  this  point,  leave  the  point 
from  its  base  outward  unprotected,  and  then  resume  the  revetment  below.  This,  if 
carried  out,  would  have  cut  away  the  point,  leaving  the  bank  in  good  shape  for  a 
subsequent  connection  of  the  two  revetments.  It  was  intended  to  stsfft  the  second 
revetment  party  here,  but,  as  already  indicated  above,  this  plan  had  to  be  abandoned. 
By  the  time  that  it  became  manifest  that  the  supply  of  stone  on  hand  and  prospective 
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would  not  warrant  the  begiunlug  of  any  work  here,  the  graders  had  finished  nearly 
600  feet  of  bank,  which  may  bo  considered  so  mnch  lost  work,  as  the  slope  is  gmdually 
caving  in.    The  work  in  this  bend,  after  suffering  various  delays  from  lack  of  stone 
and  from  natural  causes,  was  comnleted  for  the  season  on  January  20,  1892. 
The  condition  of  the  work  is  as  follows : 

Liaear  feet. 

Length  of  revetment 3, 250 

Pavmg  up  to  20-foot  stage 300 

Paving  up  to  18-foot  stage 2,300 

Paving  up  to  13.5-foot  stage 500 

Paving  up  to  16-foot  stjige 150 

The  lower  550  feet  may  be  considered  as  an  experimental  section,  for  the  natural 
slope  left  by  the  receding  water,  and  whi<*h  required  very  little  dressing,  waa  taken 
advantage  of  and  paved  up  to  the  foot  of  the  bluff  bank,  rising  from  12  to  15  feet  per- 
pendicularly above. 

The  intention  was  to  distribute  a  quantity  of  stone  along  the  toi>  of  this  perpen- 
dicular bank,  to  be  depositf'd  on  the  slope  as  it  caved  in,  thus  forming  a  sort  of  rip- 
rap, but  the  prevailing  i>ovorty  of  stone  prevented  this  being  carried  out. 

It  is  to  be  regretted  that  a  more  vigorous  prosecution  of  the  work  at  this  place  was 
prevented  by  the  scarcity  of  stone,  for  up  to  the  latter  part  of  December  the  stage  of 
river  And  condition  of  weather  were  all  that  could  be  desired.  Labor,  too,  was  plenti- 
fnl.  and  plant  sufficient  to  work  two  revetment  parties  to  their  utmost  capacity  was 
on  hand. 

Caving  is  now  quite  active  below  Mud  Point  as  well  as  immediately  below  the  revet- 
ment, and  an  early  resumption  of  work  and  completion  of  it  during  the  coming  season 
is  strongly  nrged!^ 

The  work,  as  far  far  as  ^nished,  does  not  extend  far  enough  downstream  to  have 
much  effect  on  the  sand  bar  opposite,  whose  most  advanc^  point  lies  below  Mud 
Point,  but  it  may  prevent  its  further  ^owth. 

Clearing  of  another  strip  along  the  timbered  bank  will  no  doubt  become  necessary 
shortly  if  th^  present  rate  of  caving  continues. 

Daniels  Poini, — ^The  work  contemplated  here  called  for  an  extension  600  feet  up- 
steam  of  the  revetment  and  the  repair  of  a  fault  in  the  1889  work  about  400  feet  below 
the  head  of  it.  Owing  to  the  limited  supply  of  stone,  the  former  project  had  to  be 
abandoned  after  the  bank  had  been  cleared  and  graded.  The  repairs  were  Unished 
and  consisted  in  a  standard  river  mat  200  feet  wide  by  350  feet,  long,  two  connecting 
mats  56  by  140  feet  and  60  by  161  feet,  respectively,  to  connect  the  river  mat  with  the 
shore  work  or  paving,  ashore  mat  36  by  140  feet,  and  a  strip  of  paving  12  by  135  feet. 
Nei  ther  the  shore  wo^  nor  the  paving  were  carried  higher  up  than  the  two- thirds  stage, 
the  balance  of  the  bank  being  left  as  found.  Work  was  begun  on  December  3, 1891,  and 
completed  on  January  9, 1892.  Four  days,  from  the  5th  to  9th,  were  lost  by  reason  of 
no  stone  being  on  hand  to  complete  the  work. 

Oioeola  Bar. — ^The  project  for  this  place  was  the  extension  upstream  of  the  1890 
work  1,000  feet,  putting  a  brush  sill  across  Slough  No.  2,  and  putting  additional 
ballast  on  the  1890  work  whenever  the  declining  river  exposed  sparsely  bal- 
lasted work.  Work  was  begun  on  September  19,  1891.  A  sill  mat  80  by  60  by  2  feet 
was  constructed  and  sunk,  which  completed  the  closure  of  the  slough;  2,076  by 
355  feet  of  revetment  was  reballasted.  While  this  work  was  going  on  a  part  of  the 
force  were  clearing  the  bank,  whicli  was  covered  with  willows,  but  no  timber,  pre- 
paratory to  grading,  and  putting  in  dead  men  for  the  anchorages.  Hydraulic 
Grader  No.  4  began  grading  on  the  28th.  From  the  verv  beginning  the  bank 
slouched  and  caved  off  badly,  requiring  a  large  amount  of  filling  up  andhand-dress- 
ing  in  order  to  obtain  a  fair  slope.  Various  modifioations  in  the  use  of  the  jet  were 
trted,  with  a  view  of  overcoming  this  difficulty,  but  as  the  bank  was  composed 
almost  entirely  of  fine  silt,  quicksand,  and  in  some  cases  beds  of  ooze,  without  suc- 
cess. Finally,  after  290  linear  feet  had  been  graded,  under  great  difficulties  and 
expense,  grading  was  discontinued,  and  as  the  cost  and  slow  progress  of  sluicing 
made  this  method  of  grading  prohibitory,  it  was  decided  to  sink  the  river  mat  first 
and  then  resume  hydraulic  grading. 

The  mat  party  swung  into  position  on  the  6th  of  October  and  sank  the  mat  on  the 
26th.  It  was  200  feet  wide,  by  1,037  feet  long  on  theouter  edge  and  987  feet  measured  on 
the  inner  edge,  the  difference  in  length  being  caused  by  the  convexity  of  the  shore. 
This  mat  ran  well  down  below  the  head  of  the  1890  work,  which,  as  usual,  had  suffered 
some  slight  disentegration  from  the  erosion  above. 

For  2%  feet,  where  the  bank  was  already  graded,  the  shore  work  was  connected 
directly  to  the  river  mat. 

Grading  was  resumed  as  soon  as  the  river  mat  had  been  sunk,  and  connecting 
mats  and  shore  work  were  placed  in  position  whenever  a  sufficiently  long  piece  of 
bank  was  graded.  Grading  did  not  work  well  at  all,  even  after  the  mat  was  sunk, 
but  by  means  of  a  large  amount  of  manual  labor  a  good  slope  was  obtained.    Owing 
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to  the  eozy  nature  of  the  material  uear  the  fuot  ol'  the  slojio,  shore  work  was  laid  as  » 
fbondation  for  the  paving,  the  shore  work  beiug  carried  up  to  firm  bottom;  50  feet 
of  the  above  water  part  of  the  1890  work  which  was  badly  undermined  and  broken 
up  was  cut  away,  tne  slope  restored,  and  a  ^ood  junction  of  the  old  and  new  work 
eneoted. 

All  brush  work  was  completed  here  on  November  14,  but  tho  completion  of  the 
paving  up  to  the  13-foot  stage  wa§  delaved  for  want  of  stone  until  the  25th,  when 
the  party  were  transferred  to  Fletchers  Bend.  No  further  work  was  done  here  until 
December  30,  when,  anticipating  the  arrival  of  stone,  a  small  party  were  sent  down 
with  instructions  to  carry  up  the  paving  to  the  20-foot  stage  as  soon  as  the  stone  was 
received.  Information  received  the  following  day,  however,  destroyed  these  hopes 
and  the  party  were  therefore  disbanded.  No  further  work  w'as  done  here  until  Jan- 
uary 20,  1892,  by  which  time  one  barge  containing  396  cubic  yards  of  stone  could  l>e 
spared  from  the  work  and  used  in  raising  the  paving  a  little  higher.  This  work,  for 
which  a  small  party  was  sent  here  on  the  above  date,  was  completed  on  the  23d,  and 
no  further  work,  has  been' done  sinoe.  One  condemned  mooring  and  one  roattreA8 
barge  were  sunk  in  Slouch  No.  2  behind  the  crib,  and  two  condemned  mooring  bargen 
were  sunk  at  the  head  of  BuUerton  Tow-Hoad. 

Ehnot  Chute  Dike. — ^A  large  field  of  drift,  the  accumulation  of  the  past  two  years, 
having  massed  in  front  of  this  dike,  and  the  retention  of  this  drift  being  ver^  desir- 
able as  a  means  to  the  permanent  closure  of  this  chute,  and  faith  in  tne  ability  of 
the  dike  to  hold  it  long  enough  to  accomplish  this  result  having  been  considerably 
weakened  by  two  breaks  occurring  shortly  after  its  completion,  it  was  decided  to 
sink  the  drift  and  thus  form  a  barrier  independent  of  the  pile  dike.  The  plan  adoptd 
for  this  work  was  to  sink  a  zone  of  drift  about  50  feet  wide  for  tho  entire  length  of 
dike. 

Heavy  mattresses  50  feet  wide  by  100  lon^,  distant  from  the  front  or  upstream  tow 
V  of  dike  from  10  to  50  feet,  were  built  over  tne  drift  and  sunk.  The  length  was  sub- 
sequently increased  to  200  feet  and  more.  The  mat  could  be  made  continuous  if  de- 
sired, in  which  case  frequent  detours,  to  avoid  places  where  the  drift  is  piled  up  much 
above  the  general  elevation  of  the  field,  wiU  be  necessary.  For  the  same  reason 
no  regular  alignment  of  the  mats  is  followed,  but  tho  most  feasible  site  is  fol- 
lowed, care  bemg  taken  not  to  get  too  far  away  from  the  dike  and  to  have  a  close 
Juncture  at  the  ends  of  the  successive  mats.  As  soon  as  a  mat  is  finished  it  is  heavily 
ballasted  and  stone  is  dumped  upon  it  as  long  as  it  continues  to  sink.  The  thickness 
of  the  drift,  as  indicated  by  the  submergence  of  the  mats,  is  from  10  to  18  feet.  As 
soon  as  enough  drift  moves  over  these  sunken  mats  to  warrant  doing  this,  a  second 
set  will  be  constructed  over  the  first.  The  nearest  approach  to  the  work  is  from  the 
dike ;  hence  the  barges  containing  the  material  are  brought  up  to  it,  planks  laid  over 
or  under  it,  and  the  material  carried  or  wheeled  to  the  work.  When  the  mat«  begin 
to  sink  a  movable  raft  is  used  to  wheel  over  and  follow  up  the  sinking  mat.  The 
mats,  having  to  bear  heavy  loads,  are  made  of  two  layers  of  brush,  one  at  right  .in- 
gles to  the  other.  Lying  in  a  heavy  bottom  grillage  of  8-foot  squares  and  finished 
with  a  similar  top  grillage  forming  pockets  for  the  stone,  they  are  well  tied  and 
wired  together,  both  transvei-sely  and  longitudinally.  This  work  ])egan  on  the  22d 
of  February  and  is  now  in  progress. 

Similar  treatment  is  contemplated  for  Island  No.  30  Dike. 

Unlo€i4ing  stone. — The  first  installment  of  stone  for  the  season  of  1892  having  been 
received  on  March  3,  the  work  of  unloading  it  was  begun  in  Ashport  Bend  and  is 
now  in  progress.  The  machine  used  last  season  for  unloading  being  found  too  light 
for  the  work,  unloading  is  for  the  present  done  by  wheeling  out. 

DETAILS  OF  CONSTRUCTION. 

CoHttruction  of  mattresses, — All  river  mattresses,  except  a  short  one  laid  to  cover  a 
fault  in  Section  A,  Fletchers  Bend,  were  200  feet  wide,  exclusive  of  shore  connections. 
Their  length  varied  from  350  to  2,150  foot.  They  were  constructed  as  described 
in  Appendix  D  2^  Report  of  the  Chief  of  Engineers,  1891.  At  Osceola  Bar,  as  al-  . 
ready  stated,  owing  to  the  difficulties  encountered  in  grading  in  advance  of  mat- 
tress construction,  and  for  the  las^  650  feet  of  the  Ashport  revetment,  coimectinfl: 
mats  to  bridge  the  space  between  the  river  mat  and  shore  work  were  used.  In  all 
other  cases,  except  repairs  to  existing  works,  the  shore  work  was  Joined  to  the 
mat,  both  classes  of  work  being  carried  on  simultaneously.  Whenever  the  stage  of 
tiver  was  above  the  zero  line  piles  were  driven  every  100  feet  so  as  to  hold  the  in- 
shore edge  of  the  mat  on  or  close  to  this  line.  Steel-wire  cables  were  used  for 
anchorage  of  the  mooring  barge  and  the  mattress,  and  when  well  taken  care  of  will 
last  with  unimpaired  strength  for  years. 

Though  at  first  looked  upon  with  disfavor  by  the  foreman  and  like  &11  innovations 
severely  criticised,  these  sentiments  80(m  changed  when  it  was  seen  that  when.once 
stretched  taut  the  cables  require  no  attention  while  in  use.    The  height  above  the 
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prevailing  stage  to  which  the  shore  work  was  carried  np  the  slope  wa<i  usually  about 
5  feet  vertically,  except  during  a  rising  river,  in  which  ease  it  was  carried  higher,  as 
the  paving  could  never  be  economically  done  till  the  river  mat  was  sunk  and  the 
stone  barges  were  brought  close  to  the  bank.  In  all  cases  where  the  slope  was  soft 
from  seepage  the  brush  work  was  carried  to  firmer  soil.  The  overlap  of  the  succen- 
sive  mats  was  25  feet.  Shore  and  connecting  mats  were  constructwl  in  the  manner 
described  in  tite  paper  mentioned  above. 

J^avififf. — Paving  was  made  10  inches  thick,  thestono  being  placed  on  edge  with  an 
inclination  toward  the  water,  the  angle  with  the  slope  being  less  or  greater  as  the 
stone  was  large  or  smaller.  Stone  was  laid  as  close  as  possible  and  llie  interstices 
filled  np  with  quarry  refuse  when  this  could  be  obtained .  As  very  little  of  this  couUl 
be  had,  men  went  over  the  paving  with  sledges  breaking  off  all  the  projecting  pointn 
of  the  stones  and  with  the  pieces  thus  obtained  filled  in  the  interstices.  When  gravel 
and  spall  can  be  obtained  it  will  make  a  better  and  cheaper  Job.  This  stnff  is  spread 
in  a  thin  layer  over  the  paving,  and,  if  some  cheap  cement  grout  could  l>epumped 
over  it,  it  would  make  an  almost  impervious  piece  of  wprk. 

Grading. — Hydraulic  grading,  on  the  whole  has  been  very  unsatisfactory  the  pastsea- 
son .  This  may  be  acconnted  for  in  part  by  the  composi  ti  (m  of  the  soil  forming  the  banks 
and  partly  by  the  many  stumps  encountered.  These  latter  require  the  expenditure  of 
a  large  amount  of  water  to  put  theUi  in  shape  for  final  removal  by  blasting.  Some 
of  these -stumps  have  a  penetration  of  15  feet  and  terminate  in  a  network  of  roots. 
Both  at  Fletchers  Bend  and  Ashport  Bend  from  6  to  10  stumps  per  day,  some  as  much 
as  4^  feet  in  diameter,  were  encountered  by  each  grader.  This  not  only  causes  damage 
to  the  slope  by  tlie  excessive  quantity  of  water  that  has  to  be  used,  but  greatly  retards 
the  progress  ol  grading.  Another  cause  of  the  unsatisfactory  results  of  liydraulic 
grauing  is  steepness  ot  the  slope,  1  on  3,  adopted  for  the  past  two  seasons'  work.  As 
long  aa  slopes  of  1  on  4  were  used  much  better  results  were  obtained. 

J^  already  stated,  at  Osceola  Bar,  after  various  expedients  were  tried  to  obtain  a 
good  slope,  grading  was  finally  postponed  until  the  river  mat  was  sunk,  and  evtjn  then 
the  work  was  not  satisfactoiy.  At  Ashport  Bend  much  difficulty  was  encountered 
from  the  beginning,  but  for  the  first  2,000  feet  a  fairly  good  slope  was  obtained.  Be- 
yond this  distance  the  difficulties  increased,  until  finally  sluicing  was  resorted  to. 
The  excessive  cost  and  slow  progress  of  this  latter  method  precluded  its  extensi^e 
use,  and  hence  where  an  examination  of  the  bank  shows  that  hydraulic  grading  will 
be  unsatisfactory  it  would  be  advisable,  as  it  certainly  would  be  oconouiical,  to  con- 
struct the  mattress  before  grading,  this,  of  course,  to  be  done  where  it  appears  cer- 
tain that  no  good  slope  can  be  obtained  by  grading  before  mattress  construction. 
There  is  no  uniformity  in  the  material  composing  the  banks;  l<)ani^  clay,  silt,  and  sand 
ari  encountered,  sometimes  in  layers  one  above  the  other,  sometunes  pockets  of  but 
one  material.  The  worst  places  are  those  where  the  hard  material  crops  out  at  tlu^ 
wat«r  line  and  then  disappears,  to  be  followed  by  a  pocket  of  sand  or  silt.  The  lat- 
ter material  will  cave  in  and  wash  out,  while  at  the  outcrop  of  the  tougher  mateiial 
there  will  be  a  good  slope  with  a  projecting  point. 

The  holes  will  have  to  be  filled  up  with  loose  material,  which  hardly  ever  is  given 
time  to  settle  before  the  work  is  placed  upon  it.  When  a  brush  foundation  is  used 
the  subsequent  settlement  at  those  places  is  not  liable  to  damage  the  work  much, 
but  where  the  paving  rests  directly- on  the  slope  it  will  form  depressions  that  in- 
crease in  extent  with  each  heavy  rainfall. 

At  Ashport  Bend,  where  to  complete  the  project  nearly  13,000  feet  of  work  is  still 
required,  the  bank  is  such  a  one  tne  composition  of  which  has  just  been  described, 
and  no  doubt  some  places  will  be  found  where  grading  will  have  to  be  deferred  until 
the  mattress  is  down. 

Our  grading  plant  I  believe  to  be  too  large  for  the  work.  During  the  past  season 
three  and  four  l^ineh  jets  were  worked  Irom  each  grader,  and  the  pumps  could  easily 
supply  six;  but  as  eacJb  grader  has  to  work  on  only  one  face,  there  is  but  little  econ- 
omy in  increasing  the  number  of  jets  beytmd  throe.  Besides,  the  greater  the  number 
of  jets  working  on  one  face  the  greater  the  volume  of  discharge  down  the  slope,  and 
consequent  damage.  Grader  No.  4,  whose  pumps  can  be  worked  independently,  has 
given  as  gi*eat  a  nozzle-pressure  with  one  pump  as  with  both  for  the  same  number  of 
jets,  while  the  fuel  consumption  was  much  less  in  the  former  case.  For  each  grader 
to  work  two  faces  would  require  long  hose  and  frequent  shifting;  then  the  person- 
nel would  have  to  he  increased  by  four  hosemen,  and  whether  the  two  parties  were 
working  toward  or  following  each  other  they  could  in  neither  case  avoid  deluging 
each  other  with  water  and  mud. 

The  grading  plant  is  insufficient  for  rapid  prosecution  of  the  work.  For  obvious 
reasons,  it  is  not  practicable  to  start  the  grading  far  in  advance  of  the  revetment  par- 
ties. The  daily  progress  of  one  grader  under  fav(»rable  conditions  is  100  linear  feet 
and  may  fall  as  low  as  iiO,  The  daily  advance  of  the  mattress  work  is  140  feet,  and 
thus  it  will  be  seen  that  when  two  mattrcMs  parties  are  in  the  field,  each  depending 
on  one  grader  only,  they  will  soon  crowd  upon  the  latter.    Some  of  the  pump  and 
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power  plant  now  on  hand  here  might  be  profitably  utilized  in  the  confttruction  of 
additional  and  much  smaller  graders.  Much  trouble  has  been  experienced  with  the 
valve  gear  on  the  Davidson  pump  by  excessive  friction  and  consequent  cutting  of  tlie 
pin  and  cam.  Attempts  to  lubricate  these  parts  have  been  but  partially  successful. 
An  oil  pump  applied  to  the  steam  chest  so  as  to  deliver  oil  upon  the  pin  has  given  the 
best  results,  but  aa  this  has  to  be  operated  by  the  engineer  its  success  depends  upon 
the  attention  given  it  by  the  attendant.  During  the  progress  of  grading  some  experi- 
ments to  determine  the  relative  loss  by  friction  of  3<inch  and  4-iuch  hose  weni  maile 
and  the  results  are  tninsmitted  as  a  separate  appendix. 

!:itoite  supply, — As  mentioned  .previously,  delivery  of  stone  by  the  general  service  be- 
gan on  the  27th  of  April,  1891,  and  continued,  with  interruptions,  until  the  11th  of 
8«*])tember.  On  September  14  the  first  installment  on  the  contract  with  the  Hun- 
tingdon and  St.  Louis  Towboat  Company  was  received.  Stone  was  also  received 
from  Clarkson  &  Co.,  delivered  on  our  barges  at  the  quarry,  the  towing  being  done 
by  the  district  steamer  Titan,  Toward  the  latter  part  of  the  season  low  water  greatly 
retarded  the  deliveries  of  stone,  and  finally  ice  in  the  river  stopped  it  entirely.  This 
not  only  caused  serious  delay  in  the  prosecution  of  work  in  hand,  but  prevented  the 
extension  of  the  work,  and  this  at  a  time  when  the  stage  of  river  was  most  favoralde 
for  the  achievement  of  first-class  work.  Stone  is  now  being  delivered  for  the  coming 
season's  work  and  stored  on  the  protected  banks. 

Brush  and  poles. — The  supply  of  this  material  has  always  been  adequate.  Messrs, 
Hunter  «fc  Frey,  of  Memphis,  Tenn.,  the  contractors,  have  show^n  considerable  energy 
in  keening  pac«  with  the  demands  upon  them,  and  their  dealings  with  the  work  have 
been  characterized  by  fairness  and  honesty. 

Condition  of  works — revetment, — All  revetment  on  this  reach  is  in  good  condition, 
except  that  at  Daiiiels  Point,  which  has  sufi^ered  some  damage  at  its  head,  caused  by 
the  caving  of  the  unx)rotected  bank  immediately  above,  and  that  at  Plum  Pointy  which 
has  suffered  damage  fi'om  a  similar  cause  at  its  foot.  The  head  of  the  former  work 
is  exposed  to  great  strains,  it  being  situated  at  the  foot  of  a  caving  bank,  whose  re- 
cession has  left  the  work  exposed  to  the  direct  attack  of  a  strong  current,  and  is 
being  undermined  and  broken  up.  An  early  extension  of  this  work  about  1,000  feet 
upstream  is  necessary  for  the  salvation  of  a  great  part  of  the  existing  work.  Some 
of  the  old  work  should  be  taken  olf  and  the  point  well  rounded,  so  as  not  to  leave  it 
'  as  salient  as  it  now  is.  Ashport  Bend  work  is  in  first-class  condition :  so  is  also  the 
more  recent  work  in  Fletchers  Bend  down  to  Section  D.  The  latter  section  has  suffered 
slight  damage  to  its  lower  end,  and  Section  £  to  l)oth  head  and  foot.  The  damage  to 
D  and  head  of  £  is  caused  by  the  caving  of  the  500  feet  of  unprotected  bank  between 
the  two  and  that  at  the  foot  by  the  eddy  usually  found  at  the  lower  end  of  a  revet- 
ment. *•  • 

The  worjc  done  prior  to  1885,  here  as  well  as  at  other  localities,  shows  signs  of 
aging,  these  signs  being  the  gradual  decay  of  the  brush  composinj^  the  shore  work 
and  consequent  exposure  of  tne  bank.  The  work  of  putting  additional  stone  upon 
all  the  old  work  wnerever  this  is  scanty  should  be  i*esumed  as  soon  as  possible,  and 
will  prolong  its  life  at  a  comparatively  moderate  expenditure.  Fletchers  Bend 
revetment  may  be  divided  into  three  sections.  Section  No.  1,  the  farthest  upstream, 
was  constructed  in  the  years  1884,  1888,  and  1889.  This  covers  5,692  linear  feet  of 
bank.  Section  No.  3  is  the  *' interrupted  revetment"  built  in  1888  and  1889,  and 
covers,  with  the  1,200  of  unprotected  bank,  5,435  linear  feet.  The  middle  section, 
constructed  in  1891,  covers  4,344  feet  of  bunk.  During  the  period  between  the  con- 
struction of  the  upper  and  lower  sections  and  the  final  completion  of  the  whole 
revetment  the  unprotected  middle  section  receded  considerably,  and  this  now  leaves 
what  was  formerly  the  head  of  Section  B  in  a  very  salient  position  with  a  strong 
eddy  below  it.  All  sharp  projections  in  a  revetment  are  weaJc  points  and  usually 
the  first  to  suffer  injury.  The  danger  here  is  increased  by  a  combination  of  strong 
ourrent  and  eddy  and  steep  under-water  slope,  the  depth  175  feet  from  zero  line 
being  79  fe*!t  below  low  water. 

The  Osceola  Bar  work  of  1890  and  1891  is  in  excellent  condition.  Bullerton  Tow- 
Head  revetment  and  the  1883  and  1884  work  at  Osceola  Bar  are  in  fair  condition,  but 
as  already  intimated  show  signs  of  aging. 

Elmot  Chute  and  Island  No.  30  dikes  suffered  some  enlargement  of  the  breaks  dur- 
ing the  earl^  summer  of  the  past  year,  but  the  gaps  sewn  now  to  have  attained  their 
maximum  width.  All  other  dike  work  on  the  reach  remains  practically  as  rejiorted 
la.st  year. 

The  following  suggestions  are  respectfully  offered: 

Grading  should  follow,  not  precetie,  mattress  construction.  My  reasons  for  offer- 
ing this  are  that  by  so  doing  the  diflSculties  of  grading  in  troublesome  soil  will  be 
greatly  reduced,  if  not  entirely  eliminated,  and  mattress  construction  can  proceed 
rapidly,  not  being  dependent  upon  the  capacity  of  the  grading  plant.  Even  should 
it  at  the  end  of  the  working  season  be  impossible  to  complete  the  above-wat^r  part 
of  the  revetment^  I  believe  that  that  part  having  only  the  river  mat  to  protect  it 
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would  bo  entirely  safe  for  at  least  odo  season.  The  transverse  cables  would  of  course 
iiave  to  be  readjusted  aft<5r  the  slope  was  graded;  but  this  would  be  a  small  matter, 
and  when  anchor  piles  are  used  no  transverse  cables  would  be  required. 

A  return  to  the  1  on  4  slope  is  strouj^ly  urged  as  a  means  of  insuring  the  longevity 
of  the  work.  It  is  true  that  this  would  somewhat  increase  the  first  cost  of  the  work, 
but  I  believe  that  this  would  be  more  than  offset  by  the  increased  stability  and  de- 
creased cost  of  maintenance. 

The  brush  shore  work  should  run  up  to  at  least  the  10-foot  stage,  in  order  to  insure 
a  good  foundation  for  the  stone.  The  lower  third  of  the  slope  is  usually  found  very 
soft,  and  if  the  paving  is  laid  direct  on  this  material  unequal  settlement  is  certain 
to  take  place. 

Upper  Osceola  Bar  should  be  revetted  along  its  outside  bank.  Caving  has  been 
going  on  here  for  years,  until  now  the  distance  from  the  river  to  the  chute  is  only  580 
tVet.  Should  the  river  break  through  here  the  greatly  weakened  closure  works  would 
be  unable  to  withstand  the  increased  volume  of  water,  and  serious  result's  might  fol- 
low. About  2,000  feet  of  revetment  and  a  sill  across  a^mall  slough  would  secure  the 
threatened  locality  and  possibly  be  all  that  would  be  required  under  existing  condi- 
tions. The  continuation  of  Section  D,  Fletchers  Bend  revetment,  down  to  the 
head  of  Section  E  appears,  in  my  estimation,  to  be  necessary,  in  order  to  prevent 
further  damage  to  both  pieces  of  work.  The  damage,  though  not  serious  as  yet,  is 
liable  to  increase  rapidly  with  the  further  recession  of  the  unprotected  bank.' 

Respectfully  submitted. 

Aug.  J.  NOLTT, 
Assistant  Engineer 

Capt.  S.  W.  ROBSSLRRy 

Carps  of  Engineers,  U.  8.  A. 
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report  op  assistant  enginerr  w.  m.  rees,  on  operations  in  hopepield  bend, 

arkansas. 

United  States  Engineer  Office, 

MemphiSy  7'cMn.,  March  ^,  1892, 

Captain:  I  have  the  honor  to  submit  my  report  on  impibving  Mississippi  River 
at  Hopeileld  Bend,  Ark.,  during  the  season  of  1891-*92. 

The  work  covered  by  the  project  embraced  repairs  to  the  breaks  in  the  revetment, 
made  during  the  flood  of  1891,  and  a  general  strengthening  of  the  remaining  work. 

There  were  two  large  breaks,  one  at  the  head  of  the  1884  revetment,  which  was 
2,7o0  feet  long,  and  the  other  along  the  1887  revetment,  immediately  above  the  repair 
work  of  1890,  and  which  was  600  feet  long,  the  total  length  of  the  breaks  being 
3,350  feet.  The  banks  had  caved  near  the  water  line,  extending  inland  at  some 
points  beyond  the  top  of  the  shore  revetment;  at  other  places  leaving  portions  of 
this  in  place,  with  largo  and  deep  breaks  between  them  aud  the  subaqueous  mat- 
tresses. To  determine  iiow  far  the  latter  had  been  broken,  a  diver  was  employed,  who 
made  examinations  on  sections  located  at  each  100  feet  along  the  bank.  The  mat- 
tress was  found  on  all  the  sections,  sometimes  by  the  diver,  but  more  frequently  by 
means  of  probing  with  a  long  wooden  pole,  shod  with  a  steel  point,  which  was 
pushed  through  the  deposit  covering  the  mattress  in  many  places. 

The  distance  from  the  shore  line,  at  low  water,  to  where  the  mat  was  found  un- 
broken, was  from  80  to  140  feet  along  the  upper  break,  and  from  50  to  100  feet  along 
the  lower. 

The  plan  then  formed  was  to  make  the  mattresses  200  feet  wide  along  the  former 
and  120  feet  wide  along  the  latter^  insuring  large  laps  in  all  cases;  to  connect  those 
with  the  upper  bank  by  connecting  mattrcssrs,"  made  much  thicker  than  usual  at 
the  low- water  line,  and  above  these  to  pave  the  bank  with  10  inches  of  stone  to 
about  the  two-thirds  stage. 

Below  the  breaks  there  was  about  6,500  feet  of  revetted  bank,  and  whilst  there 
were  no  breaks  in  this  work,  .at  some  places,  usually  near  the  low-water  line,  the 
work  had  settled  from  sloughing  off  the  biink  under  it,  sliowing  often  a  grade  as 
steep  as  1^  on  1.  These  places  were  to  be  strengthened  by  placing  along  them  shore 
mattresses,  sufficiently  cribbed  up,  and  the  entire  work,  which  had  been  insufficiently 
ballasted^  to  be  paved  to  about  mid-stage. 

The  river  being  sufficiently  low,  work  was  begun  in  the  middle  of  September, 
1891.  and  continued  throughout  a  very  favorable  season  until  near  its  close,  Janu- 
ary 9,  1892,  when  a  severe  snowstorm  and  subsequent  cold  weather  caused  suspen- 
sion until  January  23,  after  which  a  week's  work  finished  the  project. 

The  work  was  done  by  hired  labor,  brush  and  poles  being  supplied  by  contract 
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and  delivered  on  Govcrumeut  barges  abcmt  23  miles  above  Memphis,  Tenn.  The 
stone  was  also  furnished  by  contract  from  quarries  at  Williford,  Ark.,  about  118 
miles  from  West  Memphis,  on  the  line  of  the  Kansas  City,  Fort  8cott  and  Memphis 
Railroad,  uud  delivered,  one  half  along  the  bank  over  a  railroad  track  paralleling  it 
and  built  by  the  contractor,  and  the  other  half  on  Govemmeut  barges  at  West  Mem- 
phis, Ark. 

'  Grading* — ^As  the  caving  had  not  displaced  all  the  old  revetment,  this  had  to  be  re- 
moved preparatory  to  grading.  The  bank  also  was  covered  with  heavy  timber, 
which  was  felled  and  cleared  back  for  a  distance  of  abont  100  feet.  Hydraulic  grad- 
ing was  begun  on  September  15,  1891,  and  finiBhed  on  November  19,  and  as  the  stage 
of  the  river  was  very  favorable,  being  near  low  water  during  the  entire  time,  a  very 
satisfactory  grade  was  obtained,  in  no  case  being  greater  than  33^  per  cent,  the 
average  bein^  about  30  per  cent. 

The  total  length  of  graded  bank  was  3,475  feet ;  quantity  of  material  removed, 
82,584.  This  cost  $0.(Xt5  per  cubic  yard  for  pump  work,  but,  adding  to  this  the  cost 
of  clearing  and  trimming  the  bank,  the  cost  reaches  $0,067  per  cubic  yard. 

Three  grading  machines  were  used ;  on  one  the  pumps  were  duplex  condensing, 
with  20-inch  steam  cylinders,  10-inch  nlungers,  and  12-inch  stroke.  These  deliver^ 
two  streams,  removed  an  average  of  67.4  cubic  yards  per  hour,  at  a  cost  of  0.043  per 
cubic  yard.  They  were  worked  at  high  pressure  as  the  condenser  was  out  of  oraer, 
otherwise  the  cost  would  have  been  less.  The  other  machines  had  compound,  non- 
condensing  duplex  pumps,  with  16^  and  10  inch  steam  cylinders,  6i-iuch  plungers, 
and  lO-inch  stroke:  they  delivered  but  one  stream  and  graded  each  48.5  cubic  yards 
per  hour,  at  a  cost  of  $0'047  per  cubic  yard» 

All  the  pumps  worked  under  a  pump  pressure  of  160  pounds  per  inch  and  used  3- 
inch  hose  and  |-inch  nozzles. 

Suhagueotts  or  river  mattresses. — These  were  of  the  usual  type  of  woven  mattresses, 
strongly  built  and  cabled.  They  were  sunk  after  the  bank  was  graded,  the  shore 
edge  being  in  all  eases  at  or  below  the  extreme  low- water  line.  .  The  length  of  bank 
covered  was  2,588  feet. 

Four  mattresses  were  sunk  of  the  following  dimensions:  No.  1,  613  by  120  feet; 
No.  2,  715  by  200  feet;  No.  3,  440  by  220  feet,  and  320  feet  by  200  feet;  No.  4,  550  by 
220  feet.    The  cost  per  square  foot  in  place  was  $0.0351. 

Connecting  mattresses, — These  well  overlapped  the  river  ma^jtresses  and  extended  up 
the  graded  slope  until  a  good  foundation  was  reached  whereon  to  begin  the  paving. 
Thejr  therefore  have  their  shore  edges  at  different  levels,  some  near  low  water  and 
others  at  mid-stage,  and  vary  in  width  from  30  to  80  feet. 

They  were  all  built  on  ways  and  similar  to  the  river  mattresses,  but  after  being 
launched  received  one  or  more  layers  of  small  brush,  and  where  steep  places  oc- 
curred in  the  slopes  below  the  water  line  they  wei-e  cribbed  to  brine  their  tops  to  a 
unifonn  grade  when  sunk.  They  vary  in  thickness  from  li  to  4  feet.  They  were 
sunk  along  the  entire  graded  bank,  along  1,735  fe^t  of  the  old  work  of  1887-88  and 
420  feet  of  the  work  of  1885,  the  total  length  of  bank  they  covered  being  5,725  feet ; 
average  width,  66.3  feet;  area,  379,965  square  feet,  and  cost  $0.0559  per  square  foot. 

The  quantity  of  brush  and  poles  used  in  the  river  mats  was  0.77  cords  per  square 
of  100  feet,  and  in  the  connecting  mata  1.40  cords  per  square:  the  stone  used  in 
ballasting  was  for  th©^  river  mats  0.71  tons  per  square,  and  for  the  connecting  main 
1.27  tons  per  square. 

Paring, — Preparatory  to  paving  the  grade  was  neatly  dressed,  and  when  the  mat-e- 
rials  were  hard  clays  or  buckshot  soil,  the  stone  was  placed  directly  on  them,  but 
when  soft  materials  or  sand  were  encountered  they  were  covered  either  by  extending 
the  connecting  mattresses  or  with  detached  layers  of  small  brush  as  a  foundation. 
The  stone  used  was  in  pieces  weighing  from  10  to  40  pounds,  laid  as  close  as  practi- 
cable,  the  interstices  filled  with  small  stones,  and  the  top  covered  with  a  layer  of 
small  broken  stone  or  spalls.  Care  wa^s  thus  taken  to  stop  all  large  holes,  for  it  was 
discovered  that  large  openings  permitted  the  wave  wash  to  pass  in  and  undermine 
the  paving,  whilst  when  the  openings  were  small  the  interstices  were  quickly  filled 
with  sediment.  W^hen  the  paving  was  placed  on  a  brush  foundation  no  spalls  were 
used. 

The  total  pavement  laid  was  500,843  square  feet.  Of  this  275,118  square  feet  was 
laid  along  the  graded  bank,  210, 118  square  feet  being  directly  on  the  earth,  and  hav- 
ing no  subfonndation.  This  portion  reaches  to  the  22-foot  stage,  the  average  width 
above  low  water  being  76  feet. 

Two  hundred  and  seventeen  thousand  three  hundred  and  twenty-five  square  feet 
wiw  laid  on  the  old  work  of  1887-^88,  covering  the  bank  from  low-water  to  near  the 
mid-stage ;  8,400  square  feet  wa«  also  laid  in  the  pocket  of  the  1885  work. 

The  average  thickness  was  8  inches,  being  about  6  inches  on  the  brush  foundation, 
and  upwards  of  10  inches  when  placed  directly  on  the  earth.  The  cost,  exclusive  of 
grading  and  mattress  fouudaticm,  was  $0.0612  per  square  foot. 
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The  approximate  cost  of  complete<l  revetment,  201)  feet  wide  below  the  zero  con- 
tour, witn  bank  paved  to  the  two-third  stage,  aw  dednced  ftom  the  season's  work, 
would  be  per  lineal  foot :  ^ 

Clearing  and  grading $1. 59 

Subaqueous  mat,  200  feet  wide T.  02 

Connecting  mat,  60  feet  wide 3. 36 

Paving 4-5^ 

16.55 
Proportion  of  other  expenses,  18  per  f-ent 3.01 

Cost  per  lineal  foot  of  revetment 19. 56 

Accompanying  this  report  is  a  tabulated  statement  showing  expenditures  In  de- 
tail, with  quantity  of  work  done  and  cost  per  unit.    Also  a  plan  showing  the  loca- 
tion and  dimensions  of  the  work  and  the  soundings. 
Respectfully  submitted. 

W.  M.  Rbes, 

Ai$i8tant  Engineer. 

Capt.  S.  W.  ROESSLER, 

CorpB  of  Engineers,  U.  S,  A, 
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repobt  op  assistant  knqinebr  c.  w.  sturtevant  on  repairs  to  plant. 

United  States  Engineer  Office, 

Memphis,  Tenn.,  May  S6, 1892. 

Captain:  I  have  the  honor  to  submit  the  following  report  upon  the  repaira  to 
plant  at  Amelia,  Ark.,  for  the  year  ending  May  31,  1892: 

DiBtHci  barges,— Five  unserviceable  barges,  Nos.  55,  74,  76,  94,  and  134,  had  new 
gunwales  and  rakes  built ;  the  bottoms  were  found  to  oe  in  a  good  state  of  preserva- 
tion and  only  required  calking.  Barge  No.  185  had  deck  calked  and  pitched. 
Other  barges  in  deet  have  been  calked  and  patched  just  enough  to  keep  them 
nHoat. 

GeneraUservice  Jtarges. — ^Twenty-one  barge«,  Nos.  40,  42,  44,  45,  49,  84,  141,  148,  169, 
17^,  181, 183,  189,  191,  206,  209,  212,  216,  221,  222,  and  253,  have  been  calked  and  re- 
paired,'rea<ly  for  towing  stone. 

.  Mooring  barges. — Four  first  and  second  district  mooring  barges  were  repaired  and 
strengthened  for  last  season's  work.  Two  new  mooring  barges  were  built,  using  old 
bottoms  from  other  barges,  with  new  gunwales  and  rakes. 

Mattress  barges. — Four  mattress  barges  were  built,  using  old  bottoms  of  district 
barges  with  new  gunwales  and  rakes. 

(garter  boats. — Quarter  boat  No.  27.  Hull  calked  and  patched,  cabin  and  roof  re- 
paired and  painted. 

(Quarter  boat  11.  Hull  calked  and  patched,  new  rakes,  new  guards,  and  roof 
painted. 

Quarter  boat  30.  Not  docked;  just  patched  and  whitewashed. 

Quarter  boat  25.  Thoroughly  repaired  and  a  set  of  hog  chains  placed  fore  and  aft. 

Quarter  boat  No.  6.  Thoroughly  overhauled  while  on  dock. 

Quarter  boat  No.  39.  Cabin  repaired  and  painted,  new  guards,  hull  repaired  above 
water  line:  not  docked. 

Quarter  ooat  No.  28.  Deck  and  cabin  repaired. 

Amelia  No.  2.  Ceiled,  put  in  ventilators  and  screens. 

Calking  flats, — Two  calking  flats  were  built  and  two  old  ones  repaired. 

Derrick  boat  No.  2.  Hull  and  machinery  reoeived  minor  repairs  and  two  oars  built 
to  unload  stone  on  bank. 

Machine  boat  No.  1.  Painted  and  received  only  necessary  repairs. 

Machine  boat  No.  2.  Painted  and  received  only  necessary  repairs ;  also  a  new  smoke- 
stack. 

Pile-drivers  have  reoeived  only  necessary  repairs  to  hulls  to  keep  them  afloat. 

No.  39  received  a  new  water  chamber  for  its  VVorthington  pump. 
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Hydraulic  grader  No.  2  has  been  docked  aad  received  new  6-inch  yellow  pine 
gunwalas  and  new  rakes.  This  grader  has  been  carefully  overhauled  both  in  hull 
and  machinery.  Two  new  water  chambers  have  been  placed  instead  of  the  old  onen 
that  weretf  racked.  Two  more  openings  were  made  for  the  flow  of  water  into  the 
wells  in  which  the  receiving  pipes  are  placed. 

Hydraulic  grader  No.  4  is  now  on  the  dock.  A  new  water  chamber  was  purchased 
during  the  season  and  ha^been  nsed;  one  side  only  of  the  pump  will  be  repaired, 
jis  the  other  side  wonld  require  a  new  high-pressure  cylinder  and  a  new  water  cham- 
ber. 

Second  di.Htrict  grader  No,  40  was  repaired,  calked,  and  painted ;  deck  shored  up 
under  pump,  and  a  fore-and-aft  5-inch  yellow-pine  bulkhead  placed  in  center  of  hull 
under  pump ;  :il«o  two  sets  of  rods  wefe  placed  firom  top  of  outside  gunwales  to  bot- 
tom of  middio  bulkhead  to  assist  in  holding  up  the  weight  of  the  pump.  The  cabin 
and  machinery  have  been  overhauled  and  painted.  The  heater  was  found  to  be  very 
leaky  and  likVly  caused  the  trouble  with  the  vacuum.  The  main  shaft  was  also 
found  to  be  in  wrong  and  was  changed  end  for  end.  A  new  condenser  was  purchased 
during  the  year. 

Steamboats. — Steamer  T^tonhas  three  new  boilers,  with  new  boiler  beams  and  breech- 
ing, also  the  system  of  feeding  water  into  boiler  has  been  changed  from  the  pan  in 
top  of  shell  to  a  spray  in  mud  drum.  Two  new  and  larger  hog  chain  posts  aft,  two 
additional  center  and  two  additional  forward  hog  chain  posts  and  a  second  set  of 
main  hog  chains,  two  knuckle  chains  under  cylinders  and  a  short  chain  nnder 
boilers  fore  and  aft.  Fantail  been  braced  out  and  hold  up  by  a  traverse  system 
of  chains.  Iron  straps  attached  to  foot  log  on  forward  end  of  main  chains  was 
taken  off  and  re  welded.  Shore  nji  main  and  boiler  decks  under  pilothouse.  The 
wheel  was  rebuilt  and  paint«d.    Pitman  straps  enlarged,  machinery  reset  and  lined. 

Steamer  Graham  has  two  new  boilers  in  place  of  old  ones  worn  out,  also  various 
other  minor  repairs  to  boat  and  machinery. 

Steamer  Kirna  has  received  only  such  general  repairs  to  boat  and  maohinery  as 
have  been  necessary  to  keep  the  boat  in  commission. 

Steamer  Itasca  has  had  a  new  boiler,  the  hull,  cabin,  and  wheel  thoroughly  over- 
hauled and  painted. 

Steamer  Abbot  had  three  partially  decayed  strakes  in  the  hull  which  were  repaired, 
nineteen  new  wheel  arms  were  replaced,  also  a  set  of  buckets  complete.  Twelve  iron 
straps  were  placed  on  each  side  to  tie  the  deck  beams  down  to  the  hull.  The  hull 
was  calked  and  painted.  A  second  feed  pump  was  placed  on  the  boat  in  the  engine 
room  for  use  in  case  of  accident  to  the  first  one.  The  machinery  reset  and  linea  up, 
one  new  sheet  placed  in  boiler,  a  rigging  for  raising  and  lowering  meter  at  stem  of 
boat  was  also  arranged. 

Sa^id  pnmp  boat, — ^The  boilers  were  exchanged  for  better  ones  not  in  use  on  the 
fleet;  a  larger  puUey  for  pump  was  purchased  so  that  the  engine  might  be  speeded 
up  to  develop  the  proper  amount  of  horse  power,  arrangements  were  made  so  as  to 
take  steam  from  boilers  on  steamer  Graham, 

Warehouse  A. — ^A  warehouse  for  storing  boilers  and  machinery  has  been  built  125 
long  and  30  feet  wide  and  is  raised  up  o^inches  above  high  water.  It  has  oak  and 
ash  foundation  timbers,  cypress  siding,  Cottonwood  frame,  and  tin-shingle  roof,  and 
tin  gutters. 

General  repairs. — ^There  are  many  minor  repairs  to  various  pieces  of  plant  that  are 
classed  under  the  head  of  general  repairs,  they  were  small  amounts  and  at  various 
times,  and  were  necessary  only  to  care  for  the  plant  or  in  construction  of  tools  which 
could  not  be  charged  to  a  piece  of  plant  as  increasing  its  value. 

There  is  inclosed  herewith  table  of  repairs  giving  cost  of  each  piece  during  the 
year. 

Respectfully  submitted. 

C.  W.  Stubtkvant, 

AsiUiant  Engineer, 

Capt.  S.  W.  ROESSLER, 

Corps  of  Engineers,  U,  S,  A, 
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Table  of  oo$t  of  repairs  to  varioue  pieces  of  plant  at  Atnelia,  Ark,,  from  June  J,  i891,  to 

Mayl,189S, 


District  barge  No. — 

55 $1,049.12 

74 288.18 

76 988.37 

94 1,062.99 

134 516.51 

135 73.80 

General-flervice  barge  No. — 

40 16.55 

42 19.61 

44 : 28.07 

45 17.84 

49 : 16.51 

'      84...^ .55 

141 27.55 

148 13.86 

169 95.19 

171..-.. 18.16 

181 108.96 

183 55.13 

189 38.35 

191 46.15 

206 19.97 

209 36.75 

212 38.40 

216 294.96 

221 48.52 

222 45.75 

253 10.71 

First  district  mooring  barges 

(two) 563.18 

Second    district    mooring 

barges  (two) 257,46 

Mooring  barge  No. — 

1 ^.  2,903.08 

2 .,.  1,894.07 


Mattress  barge  No.— 

1 $2,851.20 

2 3,011.W 

3 2,946.27 

4 3,187.23 

Quarter  boat  No. — 

27 240.63 

11 620.52 

30 27.5.79 

25 915.43 

6 505.08 

39 417.78 

28 67.93 

^  AmeliaNo.  2 78.17 

Calkingflats ,  100.00 

Derrick  boat  No.  2 200. 14 

Machine  boat  No, — 

1 67.90 

2 147.24 

Pile-drivers  Nos.  61, 58, 59,  21, 

and  38 288.84 

Hydraulic  grader  No. — 

2 3,122.34 

4 1,101.38 

Secoud  district  grader  No.  40.  751. 99 

Steamer — 

Titian 5,689.30 

Graham 2,057.18 

Kirns 213.42 

Itasca 1,247.40 

Abbot 560.78 

Sand  pomp  boat 771.79 

Warehouse  A 1,562.13 

General  repairs 10, 104. 78 

Total 53,728.48 


AMraoi  of  propoeaUfor  furnxBhi^  ntone  for  use  at  HopefieJd  Bendy  Arkansasy  received 
in  response  to  advertisement  dated  June  SO,  1801,  and  opened  July  14,  1891,  hy  Capt,  JS. 
W,  Boessler,  Corps  of  Engineers, 


No. 

Name  aud  address  of  bidder. 

10,000  cubio 

yardH  ou 

bargee. 

10,000  cubic 

yards  on 

bank. 

20,000  cubio 

yards  on 

bauk. 

1 

Trederick. Hartweflr. Cincinnaii  Ohio               4. 

Per  eu.  yard 
*1.05 

Per  eu.vard, 
*l!75 

Per  eu,  yard. 

7 

Edward  Helv.  TVoAt  Plains.  Mo   

$1.65 

^Accepted. 
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Abstract  of  proposals  for  furnishing  mve,  wire  strands,  rope,  etc.,  received  in  response  to 
advertieemeni  dated  June  SO,  1891,  and  opened  July  14, 1891,  by  Capi,  S.  W.  Hoessler, 
Corps  of  Engineers, 


No. 


Name  and  addreAs  of  bidder. 


I..«e  Bros.  &  Co..  Memphis 

John  Monogtie.  MempiiiH 

Orgill  Bros.  &  Co.,  Mem&lUs. . 
Livermore  Foundry  ana  H*> 

cliine  Co.,  Mempnis. 
Harry  E.  Coffin,  Memphis.... 


3  . 


Cei\U. 


2.73 
2.84 


^1 


CfixU 


*2.70 
2.73 


2.7» 


Cents, 
4.80 


11 


4.80 


4.40 
4.71 

4.812 


4.40 
5.34 

4.81} 


is. 


_-,■§« 


CenVt 

4.80 


'4.40 
5.01 

4.81i 


Ctnts. 
121.83 


':6.88 
:14. 17 

121.83 


e  ^ 
.s, 

it 


t20.79 


2.63^ 
'2.' 63* 
t26.79  i''2.&4 


*:«.88 
:14.02 


in 


Vents. :  VenUu 
'2.831 
2.*«3' 


"2.54 


•Accepted. 


tPer  foot. 


;  Per  pound. 


Abstract  of  proposals  for  levee  work  mi  Helena  Front,  Arkansas,  received  in  response  to 
advertisement  dated  July  SO,  1891,  and  opened  August  16, 1891,  by  Capt,  S,  W.  Boessler, 
Corps  of  £h%gineers. 


No. 


Name  and  address  of  bidder. 


Cary  &Mims,  Memphis,  Tenn ' 

Hartnett  St,  O'Brien.Memphia,  Tenn 

OUver  Ferguson  &  Sons,  Memphis,  Tenn 

Lowmaa  &  Evans,  Memphis,  Tenn 

Keogh  Sl  Moore,  Memphis,  Tenn 

Timothy  Sallivan,  Memphis,  Tenn 

Ernst  Hyner,  Greenville,  Miss 

Johnson  &  Ontxen,  Memphis,  Tonn •... 

Jennings  St  Co.,  Memphis,  Tenn 

MoTighe,  Hossey  k,  Co.,  Memphis,  Tenn » . 


Section  No.  1,  iSection  No.  2, 
station  765    station  822.M 
to  822.60,  per      to  910,  p<>r 
cubic  yard,     cubic  yard. 


Cent*. 
24 


18. 96 

19 

19.8 

22.4 

23.7 


21 


224 
"18 
18.96 
19 


19.4 
22.8 
18i 
19.24 


^Aocepted. 


Abstract  of  proposals  for  levee  work  on  Helena  Front,  Arkansas,  received  in  response  to 
advertisement  dated  September  9, 1891,  and  opened  September  19,  1891,  by  Caph  S,  7f. 
Boessler,  Corps  of  Engineers. 


No. 


Name  and  address  of  bidder. 


Station  910 
to  959,  per 
cubic  yard. 


Station  959 
to  1030  per, 
cubic  yard. 


Bradbum  &.  Mims,  Mound  Landing.  Miss  . 

Francis  M.  Ferguson,  Memphis,  Tenn 

Timothy  W.  Scott,  Memphis,  Jenn 

Hartnett  &  O'Brien,  Memphis,  Tenn 

Lowman  &  Evans,  Memphis,  Tenn 

Ware  &  Bonaven,  Memphis.  Tenn 

Eobt.  Johnson,  Memnhfs,  TeAn 

Timothy  Sullivan,  Memphis,  Tenn 


CenU, 
2H 
"16.94 


19.95 


CenU. 
24^ 

•lai* 

232 


17* 

21 

20 


20 
21 
21 
20 


>  Accepted. 
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^Ahiiraci  of  propoa<ils  for  levee  work  at  Hushpuckamaf  Mississippi,  received  in  response  to 
advertisement  dated  September  16, 1891,  and  opened  September  26,  1801,  by  Capi.  S.  FT, 
Bo98sler,  Corps  of  Engineers, 


No. 


Name  and  address  ol'  bidder. 


I     Price  i^r 
!  cubic  vard. 


Total  cost. 


T.  S.  Aderholdt,  Friars  Point,  Miss. . . 
W.  A.  Shinpey  &  Co.,  Memphis,  Tenn 

John  A.  Ware,  Memphis,  Tenn 

T.  W.  Soott  &  Co..  Memphis,  Tepu  ... 

JenniDgs  &.  Co.,  Memphis,  Tenn 

Timothy  Sullivan,  Memphis,  Tenu. . . 


Cents. 

18.94 

♦1.5,152 

16i 

13,000 

17i 

14,200 

161 

13,120 

17^. 

13,7i)0 

n5i 

12,400 

*  Accepted. 


Abstract  of  proposals  for  levee  work  at  Carson  Loop,  Arkansas,  received  in  response  to  ad- 
vertisemeni  dated  October  13,  1891,  and  opened  October  ^S,  1891,  by  Capt,  S,  W.  Roeas- 
ler,  Corps  of  Engineers, 


No. 


Name  and  address  of  bidder: 


I    Price  per 
'  cubic  VJird. 


Total  cost. 


-I- 


Pardesky  St.  LymaDf  Memi>his,  Tenu 
Timothy  Sullivan,  Memphis,  Teun.. 
T.  S.  Aderholdt,  Friar's  Point,  Miss 
W.  B.  BicUardet,  Memphis,  Tenn... 


♦16.95  I 
24J  j 
1740 

17|    I 


$5, 932. 50 
8.  662.  50 
6,090.00 
6, 168. 75 


"^  Accepted. 


lAst  of  civilian  engineers  employed  on  works  of  improving  Mississippi  Miver,  first  and  seC" 
ond  districts^  in  charge  of  Capt,  S.  W,  Jioessler,  Corps  of  Engineers,  from  June  1, 1891, 
to  May  31, 189^, 


Name  and  reaidenoe. 


Time 
em- 
ployed. 


Pay.  per 
month 


•Where  employed. 


Work  on  which  employed. 


Aug.  J.  Nolty, 
l%n] 


Chattanooga, 


W.  M.  Bees,  Memphis,  Tenn  . . . 

C.   W.  Sturtevant,  Appleton 

City,  Mo. 
Wm.  Gerig,  Columbia,  Mo 


Memphis, 
Memphis, 


Fred.  Wigstrand, 

Tenn. 
A.  F.  Kilpatrick, 

Tenn. 
S.    Elliott  Moore,   Memphis, 

Tenn. 
M.  Gardner,  Memphis,  Tenn  . . 
Louis  E.  Bitter,  Cleveland,  Ohio 


W.  S.  Simpson,  Cairo,  HI 

John  H.  Fields,  Memphis,  Tenn 


Months. 
9 
8 

12 

3 
9 


F.  A.  Fisher,  Mempliis,  Tenn . . . 
Ifc  Engstfeld,  Memphis,  Tenn  . . 


2 
2* 


$175/ 
150S 
200 

150 

125 

150 

125 

175/ 
125$ 
100 
125 

75 
75 

75 
135 


Amelia,  Ark 

Memphis,  Tenn . . 

Amelia,  Ark , 

Helena,  Arlu,  and 

Memphis,  Tenn. 

Old  Town,  Ark  . . 

Beiths,Ark , 

Hillhouse,Miss.. 

Old  Town,  Ark.. 
Amelia,  Ark 

Old  Town,  Ark  . . 
Ileleua,  Ark , 

...do 

Memphis,  Tenn.. 


Construction  ;Plum  Point  Beach. 

Hopefield  Bend  and  misoellane- 
otu!  work. 

Surveys  and  repairs  to  plant; 
Plum  Point  Beach. 

Surveys,  gau^res  and  observa- 
tions, firot  and  second  districts. 

Levees.  White  Biver  Basin. 

Do. 

(Levees,  Upper  Mississippi  Leve« 
\    District. 

Levees,  Wliite  Biver  Basin. 
Surveys,   sauces,  and   observa- 
tion;^, first  and  second  districts. 
Levees,  White  River  Basin. 
Surveys,   gauges,  and   observa- 
tions, first  and  second  districts. 
Do. 
Miscellaneous  otfice  work. 
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Biver  tonnage  and  passenger  traffio  for  the  calendar  year  1891, 


Name  of  line  or  steamers. 


Memphis  and  Cincinnati  Packet 
C!o 

St.  Lonis  and  Mississippi  Valley 
Transportation  Co 

St.  Loois  and  17ew  Orleans  An- 
chor Line 

Steamer  State  of  Somsas 

Steamer  XJ.  P.  Schenok 

Lee  Line  steamers 

Steamer  New  Mary  Houston.. . . , 

Arkansas  Kiver  Packet  Co 

Memphis  and  White,  Kiver 
Packet  Co 

Steamer  Guiding  Star 

Steamer  Kate  Adams 


Description. 


Steam- 


Barges. 


87 


Trips. 


Total 
freight. 


Greatest 
dratt. 


174 

238 

1 
6 
450 
7 
67 

40 

5 

104 


Tons. 
73,902 

413,779 

215, 058 
2,300 
12,e25 
84,357 
14,700 
21,130 

13,860 
11,750 
17,619 


Feet. 
0 

H 

P 
9. 

8 

1? 


Average 
tonnage. 


Passengers 
carried. 


Cabin.    Deck. 


795  ♦11,782 
1,400 
1,430 


1,178. 

270 
1,164 

548 


1,12J 
1.200 


81,684 
30 
815 

20,420 
900 
900 

728 

800 

4,160 


14,056 

15 

138 

27,  M9 

600 

1,263 

-  761 

175 

6,647 


*  Includes  cabin  and  deck  passengers. 

Approximate  value  of  plant  belonging  to  the  United  States  and  used  upon  the  improvement 
of  the  Mississippi  Biver,  First  and  Second  Districts. 


Class  of  property. 


Steamer  Titan 

Steamer  Kims 

Steamer  Itasca  — 
Steamer  Graham . . 
Steamer  Abbott . . . 
Pile^rivers 

Suarter  boats 
'attressbsjrges ... 

Sand  pump 

Graders,  hydraulic 
Derrick  boat 


No. 


Approx 
imate 
value, 

May  31, 
1892. 


$22,856 

7,156 

6,218 

6,734 

2,849 

18,958 

17,232 

18,279 

2,69i 

15,547 

1,600 


Class  of  property. 


Barges 

Machine  shop  boats 

Floatingdock 

Flatboats 

Skills 

Storehouse 

Tools,  appliances,  and  outfit . 

Office  furmture. .  ^ 

Surveying  Instrunieuts 


Total. 


No. 


Approx- 
imate 
value. 

May  31, 


26,671 

8,352 

4.890 

340 

328 

2,100 

12,000 

275 

750 


170,807 


Improving  Mississippi  Eiver,  IHrst  DietHct.    Statement  of  expenditures  at  Plum  Point 
Reach,  from  June  1,  1891,  -fo  May  1,  189S, 


Items. 


Construc- 
tion Fletch- 
ers Bend. 
New  work. 


CoDHtruc- 
tion  Fletch- 
ers Bend. 
Jtcpairs  to 
ola  work. 


Construc- 
tion Ash- 
port  Bend. 
New  work. 


Construc- 
tion Osceola 
Bar. 


Construc- 
tion Dan- 
iels Point. 
New  work. 


Constmo' 
tion  Dan- 
iels Point. 
Bepairsto 
old  work. 


Rope • 

Lumber 

Brush  

Poles 

Spikes 

liron 

Fittincs 

Oils  ana  supplies 

Paints '. 

Miscellaneous  materials  . . . 

Coal 

Towing 

Wire 

Wire  strand 

Stone 

Wireroi»e 

Oakum 

Nails 

Piling 

Labor 

Superintendence 

SuMistenoe 

Office  and  general  adminis 
feration 

Total 


$1, 814. 64 

42.38 

8,538.42 

2, 005. 90 

109.43 

101. 83 

85.74 

224.10 

1.T2 

280.96 

1, 167. 51 

2,  855. 18 

2,  516. 55 

604.51 

26,  fiM.  01 

400.30 

4.62 

18.60 

33.90 

21. 464. 01 

687.50 

6, 101. 77 

2,703.51 


$378.42 

63.31 

5.16 

2.38 


CIO 


3.92 
13.52 
20C».00 
82.86 
30.94 
1, 027. 87 


1609.39 

28.01 

7,709.16 

1,779.00 

66.42 

29.33 

1, 289. 43 

152. 93 

1.20 

169. 09 

1, 302. 99 

3,098.96 

1, 099. 13 

625.60 

16, 738. 96 

500. 00 

3.57 

6.09 


1, 946. 4« 

io:i.  ri3 

545.60 
219. 20 


16,473.16 

477. 67 

6, 965. 32 

2,045.00 


$661.60 

5.00 

1, 953. 30 

334.60 

32.66 

16.82 

252.98 

65.59 

.98 

47.29 

308.  63 

1, 672. 26 

490.71 

150.78 

10,541.18 

227.00 

3.55 

5.88 

1.80 

10,10L69 

320. 75 

8,960.03 

1,096.02 


$11. 93 


$1.58 

815.49 

211.60 

9.04 

8.22 

125.41 

14.69 


92.43 
258.42 


639.00 
25.83 
238.85 

438.41 


77, 798. 37 


5.535.06 


60,17L31 


32,250.84 


1,704.87 


7.91 

18.98 

533.57 

350.31 

92.63 

5,411.12 

125.  Ot» 

3.56 

.61 


1,958.55 
219. 17 
955.42 

365.34 


11,327.00 
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Improving  Mississippi  River,  First  Distrii^,  cto.— Continued. 


Items. 


Unloading 
stone. 


Sinkinj? 

Drift  Elmot 

Chute. 


Sinking 

Drift  Island 

30  Chute. 


Elmot 
Chute  Dike. 


Island  30 
ChuteDike. 


Totals. 


Bope 

Lumber 

Bnwh 

Poles 

Spikes 

Iron 

Fittings 

Oils  and  supplies 

Paints 

Miscellaneous  materials  . . . 

Coal  ..*. 

Towing 

Wire - 

"Wire  strand 

Stone 

Wire  rope 

Oakum 

Nails 

Piling - •. 

Laljor 

Superintendeiice 

Snraistenc« 

Office  and  general  adminis- 
tration  


$114. 03 
23.60 


10.58 

1.82 

.90 

28.46 


$18.98 

338.64 

9.00 

8.58 


$2.20 


1.52 


36.86 
269.75 
326.05 


439.  77 

140.40 

148.85 

1, 721. 48 


191. 80 
5.5.48 
57.66 

503. 72 


.71 
.62 


2, 556. 17 
127,50 
801. 12 

146.13 


1,991.03 

238.33 

7.30 

146. 14 


693.47 
85.00 
5.09 

73.06 


$2,942.98 


36.58 


Total. 


4,442.30        5,230.02        1,667.48        2,070.51        2,970.52 


$2,942.98 


86.54 


$2, 609. 55 

119. 55 

]9,73;{.43 

4, 402. 81 

244.97 

155.40 

1,754.41 

503.22 

3.50 

546.03 

3, 173.  81 

9.596.01 

4,744.44 

1. 716. 97 

63,380.34 

1,252.30 

16.01 

31.89 

5.021.66 

57.818.43 

2. 285.  17 

18, 580.  iiO 

7, 306. 78 


205,087.18 


Improving  Mississippi  River,  Second  District,    Statement  of  expenditures  at  Hopefield 
Bendj  Arkansas,  from  S^temher  1,  1S91,  to  March  1,  189S. 


Items. 


Sunerln- 
tenuen€e. 


Care  of 
plant. 


Bepairsto 
plant. 


Steamers. 


B«ink  revetment. 


Clearing 
bank. 


Hydraalio 
grading. 


Lalior 

Subsistence. 
Iron . 


$2,330.42 
259.82 


$1,6.'i4.76 
563.30 


Spikes  and  nails 

Coal :-- 

Lnml)er 

Pi  [le-fittings,  etc 

Oils  and  engineern'  supplies 

Paints 

Oakum '. 

Machinery 

MiscollaneouB 

Offico  anil  ^MHTal  adminis- 


348.15 


75.50 


tration. 


*!_ 


7.00 
50.  .W  ; 


61. 22 
.•iO.  58 


$081. 
236. 

16. 

13. 

295. 

137. 

7. 

37. 

47. 

53. 
365. 
133. 


$2,6^57 
680.18 


$730.87 
17.80 


$2,026.25 
504.79 


1, 913. 03 
50.00 
11.97 
51.32 
4.73 


928.15 


24.«UJ 

4H.  42 

.40 


-50.58 


48.71 
101. 16 


21.00 
16.86 


63.20 
50.58 


Total 2,647.82  I      2,753.60 


2,374.74        5,514.27 


786.63 


3, 647. 31 


Items. 


Bank  revetment. 


°"infcP'''^'|    ^»^'^"S- 


Subaqueous  revetment. 

Connecting  Kiver mat- 
mattress,  tress. 


•I 


Labor $1,092.85  i    $6,r.74.WJ 

Subsistence i  57.03  j         858.76 

Brush 

Poles 

Piling 


$4,312.54 

1,611.51 

5. 190. 06 

812. 70 


Stom^ ;    2:^214.71 

Wire  . 


Wire  strand 

Iron 

Spikes  and  nails. 
Coal 


LumlKjr 

Pipe-fittings,  etc 

OilH  and  engineers'  supplies 

Paints 

Oakum 

Man  ilia  rope 

Mach  inery 

Miscellaneous 

Oftice  and  general  adminis- 
tration  


7.  976. 10 

870.43 

70. 62 

5.89 

66.04 


16. 8G 


.•573.  ?4  I 


421.50 


TotJll j      1,167.04  j    31,221.50  I 


21,  W9.  79 


$3, 736. 09 

1. 381. 19 

3.427.20 

681.15 

25.  ri« 

5, 8:{2. 75 

1,058.07 

3U2. 46 

28.40 

55.88 

12.55 

31.02 


Miscella- 
neous. 


$376. 03 
161. 62 


2.17 


1.10  ! 


037. 19  ' 


320.34  ' 


192.11 
33.72 


Total. 


$26. 468. 70 

6.323.93 

8,  617.  26 

1,  403. 85 

26.  .56 

37,  »2:».  5« 

.      1, 928.  50 

373. 08 

52.13 

134.95 

3, 498. 13 

218. 08 

44.92 

214. 47 

52.  35 

.53.  .W 

1,240.59 

IMm,  00 

526. 30 

1.686.00 


17,832.02  j  754.  .')8  |      90,349.8 


ENO  92 199 
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Appendix  6. 

REPORT  OF    CAPT.   C.    M'd.     TOWNSEND,   CORPS    OF    KNGINKERS,   ON    OPKKATIONS  IN 

third  district. 

United  States  Engineer  Office, 
Memphis,    Tenn.,  May  Slj  1892, 
Gknerai.:  I  have  the  honor  to  submit  the  following  report  of  operations  in  the 
Tliird  District,  improving  the  Mississippi  River,  for  the  year  ending  May  31, 1892. 

This  District  extends  n'om  the  mouth  of  White  River  to  Warrenton,  jMiss.,  a  dis- 
tnuce  of  220  miles.  In  its  improvement,  work  has  been  undertaken  at  Lake  Bolivar 
Front,  Ashbrook  Neck,  Greenville,  Lake  Providence  Reach,  Delta  Point,  and  Vicks- 
bnrg  Harbor,  and  the  levees  have  been  constructed  and  ^ilareed,  in  the  Lower  Mis- 
sissippi Levee  District;  and  in  the  Tensas  Basin,  Arkansas  and  I^onisiana. 

LAKE  bolivar  FRONT. 

The  objeot  of  this  improvement  was  to  stop  a  caving  of  the  bank,  which  was  threat- 
ening the  destruction  of  a  large  levee  across  the  end  of  Lake  Bolivar. 

Four  thousand,  four  hundred  feet  of  revetment  were  built  in  1888-'89,  as  described 
in  the  report  of  the  Chief  of  En^^nneers  (or  1889,  page  2704,  alou^  a  portion  of  which 
the  mats  were  but  180  feet  wide.'    This  section  was  strengthened  in  1889-'90. 

This  work  has  accomplished  the  purpose  for  which  it  has  been  constructed.  The 
caving  has  been  checked  at  the  end  of  the  lake.  Below  the  revetment  the  caving  has 
continued,  but  the  line  of  levees  there  threatened,  has  been  replaced  by  a  line  fur- 
ther from  the  bank,  erected  by  the  Lower  Mississippi  Levee  District. 

An  eluuuination  of  the  work  during  the  low  water  of  last  season  showed  that  tlie 
subaqueous  mat  was  in  ^ood  K;onditio]i,  but  that  at  a  number  of  places  above  the 
low-water  line  the  brush  revetment  had  rotted  out,  leaving  portions  of  the  bank 
exposed  to  the  action  of  the  river.  It  is  proposed  during  the  next  season  to  repair 
these  places,  replacing  the  brush  by  a  revetment  of  stone  10  inches  thick. 

ASHBROOK  NECK. 

The  object  of  the  work  at  this  place  is  to  prevent  the  river  from  cutting  through 
the  neck,  and  thus  forming  a  cut-off,  with  its  resultant  disturbance  of  the  regimen 
of  the  river.    The  neck  at  its  narrowest  section  is  but  2,300  feet  wide. 

The  project  adopted  for  this  improvement  in  1890  consisted  in  a  continuous  revet- 
ment of  the  upper  side  of  the  neck  at  its  narrowest  part,  the  subaqueous  mats  to 
have  a  width  of  from  250  to  300  feet,  and  the  upx^er  bank  revetment  to  extend  to  a 
two-thirds  stage.  During  the  season  1890-'91,  2,820  feet  of  this  revetment  was  thus 
constructed,  the  upper  bank  revetment  being  built  of  brush  and  stdne,  but  due  to  a 
rapid  rise  in  tlie  river  at  the  close  of  the  season  the  subaqueous  mat  for  the  last  500 
feet  was  only  given  a  width  of  180  feet. 

After  the  flood  of  1891  it  was  found  that  scouring  had  taken  place  at  the  foot  of 
the  mat  180  feet  wide  to  such  an  extent  as  to.  endanger  its  stability* 

The  approved  project  for  this  season's  work  was  to  repair  the  portion  of  revetment 
of  last  year  which  had  been  undermined,  and  extend  it  2,500  feet  below  the  com- 
pleted work  and  3,500  feet  above,  substituting  a  rijirap  of  10  inches  of  stone  for  the 
upper  bank  revetmeiitment  of  brush  and  stone  previously  erajdoyed,  and  gi>'ing  the 
upper  bank  a  slope  of  1  on  4  in  place  of  1  on  3. 

Work  was  begun  August  24,  1891,  and  suspended  January  28,  1892,  (m  account  of 
the  high  stage  of  the  river.  Over  the  damaged  mat  was  sunk  a  mat  300  feet  wide, 
and  2,500  fe<4  of  revetment  was  completed  below  that  of  last  season.  Work  was  then , 
begun  on  the  upper  portion  of  the  project,  but  the  risine  of  the  river  necessitated 
the  suspension  of  operations  when  1,300  feet  of  the  bauK  had  been  revetted.  The 
cost  of  the  revetment  was  $30.83  per  linear  foot. 

To  prevent  a  flow  of  water  across  the  neck,  a  levee  was  constructed  parallel  to  the 
axis  of  the  neck,  as  shown  on  the  accompanying  map.  The  levee  was  given  an  ele- 
vation equal  to  that  of  the  main  line  of  levees  opposite  to  which  it  was  located,  with 
a  crown  of  4  feet  and  slopes  of  1  on  2\,  Its  length  was  7,300  feet.  This  levee  has 
been  seriously  injured  during  the  existing  flood.  The  extent  of  the  damage  will  not 
be  determined  until  the  water  subsides. 

A  detailed  description  of  the  work  will  be  found  in  the  accompanying  rej>ort  of 
Mr.  Arthur  Hider,  who  wiis  in  local  charge.  Credit  is  due  to  Mr.  Hider  and  the  em- 
])loyds  at  Ashbrook  Neck  that  so  much  revetment  was  constructed  at  this  place  and 
at  so  low  a  cost,  especially  when  it  is  considered  that  the  chanj^es  in  plan  necessi- 
tated the  expenditure  of  nearly  2  cnibic  yards  of  stone  per  running  foot  more  than 
was  euiplOjVed  last  season,  and  that  ])lant,  mat^^rial,  and  labor  were  often  diverted 
from  it  to  insure  the  completion  of  the  more  urgent  work  at  Greenville. 
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REPORT  OF   ASSISTANT  ENGINEER  ARTHUR  HIDER. 

The  following  report  of  work  on* the  Asbbinok  Nock  improvement  tlio  piist  .season 
cives  a  description  of  the  work  done,  the  qmuitity  of  niatciial  used,  and  I  lie  cost  of 
the  different  items  in  detail.  Work  wa»  begnn  Aiignst  24, 1891,  and  was  suspended 
January  28,  1892,  on  iiccouut  of  the  high  stiigo  of  the  water  and  the  lateness  of  the 
season. 

I>e8cnptum, — ^The  project  for  the  season^s  work,  as  approved,  was  the  continuation 
of  the  revetment  begun  last  year,  both  above  and  below  the  completed  work}  3,500 
feet  above  and  2,500  feet  oelow,  making  a  total  length  of  6,000  linear  feet.  Work 
was  first  begun  at  the  lower  end,  where  the  wide  300-foot  mats  built  last  season  ter- 
minated. After  finishing  this  part  of  the.  project  work  was  begun  above,  but  only 
1,300  feet  of  the  3,500  was  completed  before  work  had  to  be  stopped  on  account  of 
the  high  stage  of  the  river. 

The  work  here  was  identical  with  that  done  at  Greenville,  subaqueous  mattresses 
from  250  to  300  feet  in  width,  so  as  to  extend  out  to  the  deepest  w^ater,  upper  bank 
graded  to  a  slope  of  1  on  4,  and  covered  with  10  inches  of  riprap  to  the  two-third  full 
stage,  which  was  taken  at  32.8  feet  on  the  Arkansas  City  gauge,  the  height  of  the 
brush  revetment  being  restricted  to  5  feet  above  the  stage  of  water  existing  at  the 
tune  the  mattresses  wore  constructed. 

Clef^ring, — Before  beginning  the  grading  the  upper  bank  was  cleared  of  under- 
growth, trees,  and  stumps,  as  the  timber  gi'ew  close  to  the  river,  in  all  22.4  acres  of 
clearing  was  ^one,  at  a  cost  of  $71.50  per  acre. 

(rretding. — Along  the  lower  part  of  tlie  work  the  bank  was  of  hard  material,  and 
the  rate  of  progress  made  was  not  so  rapid  as  at  the  upper  end,  where  the  bank  was 
composed  of  layers  of  sand  and  buckshot.     Work  was  begun  on  August  24,  and  the 

grading  finished  January  5.  Grader  No.  3  was  in  service  from  the  beginning,  and 
rader  No.  77  from  November  21  until  the  grading  was  finished.  A  single  line  of 
4-inch  hose  was  used  on  Grader  No.  3,  and  a  single  line  of  2^-inch  hose  on  Grader 
No.  77.  The  smaller  grader,  No.  77,  gave  good  results  where  the  bank  was  not  .ex- 
cessively hard,  and,  considering  the  cost,  was  fairly  economical.  The  pressure  used 
on  Grader  No.  3  was  steam  90  pounds,  water  160  pounds  per  square  inch;  on  Grader 
No.  77,  steam  100  pounds,  water  150  pounds.  The  length  of  bank  graded  was  5,155 
linear  feet;  the  average  rate  of  progress  made  was  46.9  feet,  the  cost  of  hydraulic 
grading,  $1.21  per  foot,  and  the  cost  of  dressing  up  and  filling  holes  to  bring  the 
slope  to  an  even  grade  was  $0.46  cents,  making  the  cost  of  a  linear  foot  of  completed 
gmde  $1.68.    . 

Mattress  construction  was  l>egun  September  7,  and  the  last  mat  sunk  on  January 
16,  1892.  Seven  mats  wt^ro  built,  the  size  of  these  varied  from  475  to  1,200  feet  in 
length,  and  from  250  to  300  feet  in  width.  Two  shore  mats  were  constructed:  one  in 
front  of  the  eddy  just  above  the  upper  end  of  last  season's  work,  to  join  tlie  main 
mattress  with  the  shore ;  this  was  350  feet  long  by  97^  feet  wide :  and  the  other  400 
feet  long  by  140  feet  wi<lo ;  to  cover  the  slope  at  the  lower  end  of  the  work,  in  front  of 
which  the  main  mattresf*  had  been  sunk  before  the  upper  bank  had  been  graded. 

Mattress  Nb.  6  as  built  was  770  by  275  feet.  In  sinking  this  mat  it  broke  in  two 
about  150  feet  from  the  head,  and  the  lower  600  feet  was  lost.  As  j^reat  care  had  been 
taken  in  the  construction  of  this,  as  well  as  all  the  other  mats,  and  the  usual  pre- 
cautions taken  in  sinking,  the  loss  can  not  be  attributed  to  any  other  cause  than  the 
fact  that  the  mat  had  been  ballasted  ready  to  sink  for  nearly  two  days,  which  on 
account  of  heavy  drenching  rains  could  not  be  done,  and  that  on  the  evening  before 
the  attempt  to  sink  was  made,  a  violent  storm  of  wind  and  rain  occurred,  causing 
th^  waves  and  swells  to  break  over  the  partly  submerged  mat.  bringing  into  force 
abnormal  strains  th«it  the  mat  was  not  designed  to  withstand,  weakening  the  fasten- 
ings, and  probably  breaking  some  of  the  poles.  The  result  was  that  after  the  head 
was  sunk  safely  on  the  bottom,  the  construction  After  being  subjected  to  this  ordeaL 
was  not  strong  enough  to  endure  the  excessive  strains  which  were  then  brought  in 
play  by  the  position  of  the  nuit,  part  on  the  bottom  and  the  rest  floating  on  the  sur- 
face. The  mat  tore,  apparently  the  longitudinal  poles  first  breaking,  and  afterwards 
one  after  the  other  the  longitudinal  cables,  of  which  there  were  fourteen  in  the 
width  of  the  mat.  The  head  lines  and  the  first  two  cross  i^ables  held,  and  the  upper 
150  feet  were  sunk  in  place. 

The  method  of  construction  and  the  size  of  fastenings  used,  are  fully  described  in 
the  report  of  the  Greenville  Harbor  improvement,  with  which  it  was  identical.  In 
all  12,587  squares  of  mat  were  built  and  sunk  in  place,  at  a  cost  of  $4.69  per  square, 
and  971  squares  of  shore  mat,  at  a  cost  of  $5.33  per  square. 

Upper  hank  work, — The  riprap  was  carried  up  in  advance  of  the  rising  water,  ex- 
cept at  the  extreme  lower  end  of  the  work,  where  it  was  necessary  to  l>uild  a  con- 
necting mat  to  join  the  main  mat  with  the  bank.  As  this  was  built  near  the  close  of 
the  season,  when  the  water  was  at  a  comparatively  high  stage,  it  was  necessary  to 
distribute  the  rock  from  barges  to  cover  this  part  "of  the  slope,  which  is  about  400 
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feet  ill  lou^th.  Care  wa«  taken  to  distribute  this  as  nearly  as  possible  to  the  re- 
quired depth  of  10  inches. 

MaUriaL — Brush  and  poles  were  obtained  by  contraot.  The  average  distance  this 
was  towe<l  was  60  miles.  Stone  was  procured  from  the  reserve  left  over  from  last 
season's  woVk,  from  Arkansas  City,  from  Memphis,  and  two  barffeff  from  the  Ohio 
River.  The  progress  of  the  work  was  much  retarded  on  account  of  the  uncertain 
and  intermittent  supply  of  stone,  and  as  a  consequence  of  this,  the  entire  proje<^t 
could  not  be  completed.  There  yet  remains  to  be  done  2,200  feet  of  revetment  at  the 
upper  end. 

In  the  beginning  of  the  season  the  work  suffered  for  want  of  sufficient  x^l^int.  It 
was  not  until  the  Tatter  end  of  October  that  a  sufficient  number  of  barges  was  avail- 
able for  the  needs  of  the  work.  These  causes,  with  the  difficulty  of  adjusting  tb« 
labor  force  economically  to  the  above  conditions,  have  rendered  the  cost  of  the  work 
more  expensive  than  it  otherwise  would  have  been. 

Levee, — ^The  levee  built  parallel  with  the  axis  of  the  neck,  to  prevent  the  current  at 
high  water  flowing  across  and  x^^eeipitating  a  cut-off,  which  the  revetment  work 
was  designed  to  prevent,  was  built  by  contract.  The  levee  is  1  foot  above  the 
high  water  of  1890  (at  the  upper  part  of  the  bend,  about  2  miles  above  the  site  of  the 
work),  crown  4  feet,  slopes  1  on  2^.  The  work  was  begun  December  11,  1^1,  and 
finished  February  20,  1892.    The  total  length,  7,300  feet.    The  amount  and  cost  was: 

56,676.3  cubic  yards  of  embankment,  at  16|  cents $9, 422. 44 

Extra  work  revetting  cutis 137, 09 

Total 9,559.53 

This  amount  is  not  included  in  the  statement  of  cost  of  revetment. 
The  amount  and  value  of  material  expended  was  as  follows: ' 

Brush  (12,361.5  cords) $14,501.88 

Poles  (2,155.8  cords) 3,772.67 

Stone  (24,768  cubic  yards) 48,357.75 

Loading  stone 4,701.13 

Wire  (97,589 pounds) 2,771.53 

Wire  cable  (74,087  ])ounds) 3,474.55 

Spikes  (13.225  pounds) 460.51 

Coal  (45,470  bushels) 6,237.04 

Medicines  102. 20 

Oil  (1,628  gallons) 418.91 

Lumber  (14,869  feet) 258.88 

Staples  (aiO  pounds) 34.00 

Clevises  (1,2(50  pounds) 54.12 

Sundry  sui)plies 402. 88 

Permanent  supplies  and  property 2, 280. 58 

$87,828.63 

Labor  pay  roll 38,273.11 

Subsistence 9,735.24 

48,008.35 

Repairs 552.32 

Traveling  expenses 447,75 

Stationery  and  office 238.43 

Miscellaneous 445. 85 

Total 137,52L33 

137  .521.33 
. Dividing  this  amount  by  the  length  of  the  bank  revetment  — a\qq  ~  gives  the 

cost  per  linear  foot  for  this  class  of  revetment,  $30.83. 
The  percentage  of  cost  of  the  different  items  was: 


Items. 


Material,  supplies,  etc 

Towing 

Labor 

Knbsiatence 

Office  and  traveling  expenses. 
Sui>erinteudenco 


Total 137,521.33 


Coat. 

Per  cent 

$87,882.60 

64.0 

10. 096. 74 

7.3 

27,871.52 

ao.8 

8.036.99 

5.8 

685.08 

0.5 

2,947.50 

2.1 

100.0 


KOTB.— The  labor  cost  of  loading  stone  ia  added  to  the  valno  of  material  as  t1)e  cost  of  stone. 
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Below  is  giveo  the  size  of  mats  ooustriicted : 

Linear  feet. 

No.l 565  by  W 

No.  2 475  by  300 

No.  3 845  by  300 

No.  4 1,200  by  250 

No.  5 600  by  300 

No.  6 150  by  275 

No.  7 625  by  275 

12, 587  squares. 

lioet 620by275    1, 705  squares. 

Total  aq^ount  built 14, 292  squares. 

The  actual  length  of  bauk  coyered  with  riprap,  revetment,  and  subaqueous  mat- 
tresSi  was  4,460  linear  feet.  The  quantity  of  brush  used  per  square  of  mat,  was, 
brush,  0.661;  poles,  0.132;  total  brush  and  poles  per  square,  0.793  cord.  The  quan- 
tity of  stone  uRe<l  per  square  of  subaqueous  mat,  was  0.688  cubic  yard,  on  upper 
slo}>e,  and  revetment  2.89  cubic  yards.  The  average  width  of  the  work  from  top  of 
slope  paving  to  outer  edge  of  mat  is  418.7  feet.  The  quantity  of  brush  and  poles 
used  per  linekr  foot  of  completed  work  was  2.565  cords;  atone,  5.136  cubic  yards; 
wire  cable,  14.8  pounds;  wire,  19.517;  spikes,  2.6  pounds.  The  average  number  of 
men  employed  was  144;  the  average  cost  of  subsistence  was  42.4  cents  for  each  day's 
labor  secured.  A  detaileil  list  of  expenditures,  labor,  cost,  etc.,  is  forwarded  here- 
with (omitted);  this  gives  an  analysis  in  detail  of  the  labor  and  material  cost  of  the 
different  items  of  work,  a  synopsis  of  which  is  embodied  in  the  following  state- 
ment : 

Tabulated  atalement. 


Kind  of  work. 


If  at  work RqitaroA . 

Foot  mat «1«. . . 

Revetmeu  t rto . . . 

Paving  bank do. . . 

Clearing  bank avn-H . 

Loading ston'o cnbir.  yjirdM. 

ily dniulic  gradinj? liiieiir  IVrt . 

Drea»iug  grado <U>. . . 

Towing . 


Labor  and 
snbsiRtence. 


€o$t 
per  unit. 
11.573 
1.719 

2.'3SS 
1.017 
71.50    ,. 
0..5H9  I. 
U.841  i 
0.457  !. 


Material. 


CoU 
per  unit. 
$3,117 
a.  610 
6.8(10 
7.000 


lYanepbrtation 

Properti*  and  plant  . . 

iiepaira 

Stationery  and  offlc« . 

Mificellaueoufl 

DmgH 

Sunarien 


Total  . 


Total. 


0.300 


CMt 

perufiit. 

$4,600 
5.335 
9.107 
S.623 

71.50 
0.  r>89 
1.210 
0.457 


Total  cost. 


150, 
6, 
21, 
23 
1, 
2, 
0, 
2, 
10, 

2, 


033.45 
180.26 
907.26 
585. 42 
601.58 
003.35 
248.91 
357. 08 
096.74 
447.76 
217.58 
552. 32 
238.43 
440.85 
102.20 
608.15 


137, 521. 33 


$137,521.33  ^  4,460  (linear  iVot)   -$30.H3  \h-v  linear  iiMit. 
the  cost  per  linear  foot  nearly  one-He vcutli. 


The  addition  of  the  work  loat  would  reduce 


GREENVILLE,  MISSISSIPPI. 

The  object  of  the  improvement  at  Greenville  bas  been  to  prevent  the  caving  of  the 
bank  at  this  locality,  which  was  rapidly  destroying  the  city.  In  1887  and  1888  ten 
spar  dikes  were  constructed  in  front  of  the  town,  which  checked  the  caving  along 
tne  city  front.  The  caving,  however,  continued  above,  and  threatened  to  liaiik  and 
destroy  the  spurs  comj>lete<l.  To  check  this  tendency  two  spur  dikes  were  con- 
strncted  in  1889,  at  a  distance  of  1,50()  and  2,000  feet,  respectively,  above  the  series 
of  1887.  These  spurs  preserved  those  in  front  of  (Treenvillc  during  the  flood  of  1890, 
but  the  caving  continuing  aboye  them,  the  spurs  of  1889  formed  a  .sharp  .salient,  pro- 
jecting into  the  river.  The  flocrd  of  1891  cut  across  this  salient,  destroying  these 
spurs.  The  caving  then  rapidly  extended  down  the  river,  eating  into  the  bank  from 
800  to  900  feet,  and  flanked  the  two  upper  spurs  of  the  series  of  1887  and  1888. 

The-  project  as  approved  for  this  season's  work  was  to  revet  the  bank  for  about 
6,000  feet  above  the  upper  remaining  spur  with  a  continuous  revetment,  similar  in 
character  to  that  adopted  at  Ashbrook  Neck.  The  width  of  mat  was  300  feet,  and 
the  height  to  which  the  stone  riprap  was  carried  was  30  feet  on  the  Greenville  gauge. 


Digitized  by  VJl^^^V  IC 


3174       KKI^ORT    OK    TlIK    CHIEF    OF    KN(iINi:EKS,  U.  S.  ARMY. 

Tiio  total  l(Mii;th  of  bank  rcvi'tU'dtliiring  thoMoasou  was  (>.(>0()  IVut,  at  a  cust  of  $29!»517 
pev  ruiiuiiig  foot,  estiniatinj?  the  cost  of  towing  stoue  delivered  by  the  general  Berv> 
ico,  at  $1.50  per  ciibic  yard.  It  was  necesHaiy  to  8a])plement  the  supply  of  stone 
obtained  from  the  general  servire,  and  by  contract  by  rail  at  Greenville,  with  stone 
from  the  Ohio  Kiver,  West  Memphis,  and  Arkansas  City.  Difficulty  was  experienced 
in  supplying  this  stone  at  the  close  of  the  seascm  with  SHlUcient  rapidity  to  keep 
ahead  of  the  rising  river,  and  the  uocessity  was  again  emphusized  of  naviog  a  suffi- 
cient supply  of  stone  on  hand  at  the  beginning  of  the  season  to  complete  the  work. 

A  detailed  description  of  the  work  done,  quantity  of  material  used,  and  the  cost  of 
the  different  items  is  given  in  the  accompanying  report  of  Assistant  Engineer  Arthur 
Hider. 

UKPOHT  OK  ASSISTANT  ENOINKER  AKTHUR  HIDER. 

The  work  was  begun  on  August  11,  1891,  and  iinished  February  1,  1892.. 

Descinpiion, — The  project  as  originally  submitted  was  for  continuous  revetment 
above  dike  4^;  the  connection  of  this  dike  and  the  one  immediately  below,  with  the 
shore. 

The  revetment  to  cover  6,000  feet  of  the  bank  (the  subaqueous  mats  to  be  300  feet 
wide),  tlie  iipper  slojio  to  be  1  on  3,  to  be  covered  with  stone  riprap  ID  inches  thick 
up  to  about  the  two-thirds  stage,  or  30  feet  on  the  Greenville  gauge. 

The  project  as  finally  ajiproved  was  modified  by  changing  the  upper  bank  slope 
to  1  on  4,  "and  restricting  the  height  of  the  brush  revetment  to  5  feet  above  the  stage 
of  water  existing  at  the  time  the  mats  were  consti-fietcd.  Work  was  begun  August 
1.  The  Interval  between  tliat  time  and  the  10th  was  spent  in  organizing  the  force, 
getting  material  in  readiness,  and  towing  the  plant  to  the  site  of  the  work. 

Grading, — Hydraulic  grading  was  begun  on  August  10,  with  grader  No.  1,  which 
worked  continuously  until  October  7,  with  a  single  crew.  From  this  date  until 
November  13,  at  which  time  hydraulic  grading  was  completed,  a  night  crew  was 
employed,  as  it  was  found  that  the  day  force  alone  was  insufficient  to  keep  ahead  of 
the  mat  uuilding.  On  the  completion  of  the  grading,  the  hydraulic  grader  was 
transferred  to  Louisiana  Bend. 

A  great  deal  of  extra  work  became  necessary,  by  reason  of  the  nature  of  the  soil 
along  the  front.  Except  for  about  1,500  feet  below  the  hea^l  of  the  work,  the  bank 
is  nearly  all  pure  sand,  which  gullied  badly  while  being  graded,  due  to  the  water 
running  down  the  slope.  Large  washouts  occurred,  ana  it  was  found  impraetieable 
to  grade  the  bank  to  the  required  slope  with  the  grader  alone.  Recourse  was  at 
first  had  to  hand  work  to  fill  these  holes,  but  the  quantity  of  work  required  rendered 
it  necessary  to  employ  some  cheaper,  and  more  exi)editious  method.  Teams  with 
drag  scrapers  were  used  for  the  heavier  part  of  the  work,  at  a  considerable  saving  in 
time  and  money.  The  cost  per  linear  foot  of  this  imperfect  work  done  by  the  hydrau- 
lic grader  was  75.2  cents,  and  the  rate  of  progress  made  averaged  65.3  linear  feet  per 
day.  The  cost  for  dressing  the  slope,  filling  up  holes,  gullies,  and  wa^houtis,  with 
drag  scrapers  and  hand  labor  combined,  averaged  67^  cents  per  linear  foot,  making 
the  cost  of  a  linear  foot  of  completed  gratle,  $lA2^^(f.  On  the  whole,  4-inch  hose  with 
a  single  nozzle  1|  inch  in  diameter,  gave  the  moat  satisfactory  results.  Two  streams 
from  2^  inch  hose,  with  three-quarter  inch  and  1-inch  nozzles,  were  tried  for  a  time, 
and,  although  less  gullying  took  place,  the  progress  was  so  much  slower  that  a  return 
was  made  to  the  4-inch  hose  with  If-inch  nozzle,  on  the  score  of  economy.  The  pump 
pressure  used  was  160  pounds,  both  with  the  single  and  double  lines  of  hose,  and  a 
steam  pressure  of  80  pounds  per  square  inch. 

Mat  building. — Work  of  mat  construction  wa«  begun  on  August  11,  and  the  last 
mat  was  sunk  in  place  on  December  31.  In  all,  nine  (9)  mats  were  built,  each  300 
feet  wide,  and  varying  in  length  from  449  to  1,036  feet.  The  usual  method  of  con- 
struction was  employed;  weaving  poles  of  cotton  wood  and  willow  eight  (8)  feet 
apart,  the  willow  brush  w^oven  over  and  under  these  poles  diagonally,  |-inch  wire 
cables  consisting  of  nineteen  strands  of  No.  12  wire,  were  used  to  strengthen  the  mat 
longitudinally,  the  number  used  varying  from  eleven  to  fourteen,  depending  on  the 
stage  of  water,  and  rapidity  of  the  current.  Cross  cables,  extending  from  tlie  outer 
edge  of  the  mat  up  the  graded  slope,  were  woven  in  the  mat  at  distances  apart  of 
every  100  feet,  and  securely  fastened  on  the  top  of  the  bank  to  deaduien.  Where  the 
current  was  not  too  strong,  the  two  longitudinal  cables  next  the  shore,  and  the  cross 
cables  extending  to  the  top  of  the  bank,  were  of  f- inch  diameter,  composed  of  seven 
strands  of  No.  11  wire.  For  holding  the  mat  in  jwsition  during  construction,  ten 
steel  1-inch  wire  cables,  with  suitable  shackles,  and  l^-inch  steel  pins  for  connecting 
one  with  another,  and  for  fastening  to  the  head  of  the  mat,  were  used.  These  cables 
were  in  200  and  400  feet  lengths.  The  lead  of  these  cables  was  from  400  to  800  feet 
(when  in  position),  with  shore  ends  securely  fastened  to  trees,  or  ^'deadmen."  The 
mooring  barges  at  the  head  of  the  mat  were  held  in  place  by  four  or  six  2-inch  ma- 
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nilla  lines.  The  slip  Hues  used  for  lowering  the  mat  in  place  were  of  l|-inch  manilla 
rope,  placed  at  intervals  of  about  16  feet  apUrt,  across  the  head  of  the  mat.  On  one 
or  two  of  the  mats,  whei^  there  were  cross  currents,  **  Chinese  anchor*^'  were  used; 
these  were  sunk  out  in  the  river,  and  connected  with  the  outer  edge  of  the  mat  by 
I -inch  wire  cables,  to  prevent  the  mat  bucklinff  while  sinking.  Two  or  three  of 
these  were  used  to  each  mat.  No  unusual  trouble  was  experienwd  in  sinking  any 
of  these  mats.  When  it  is  considered  that  the  largest  mat  covered  an  area  of  morti 
than  7  acres,  and  was  sunk  in  a  current  of  between  2  and  3  miles  an  hour,  the  care 
necessary  to  sink  this  mass  of  brush,  and  the  ditllculties  to  be  overcome,  cau  bo 
better  understood. 

The  total  length  of  hank  covered  by  the  subaqueous  mattress  work  was  6,600  linear 
feet,  and  the  number  of  squares  (10  feet  by  10  feet)  wa«  20,334.  The  cost  per  squan^ 
for  the  completed  mattress  work  wa8  $4.50. 

Upper  bank  work. — In  front  of  Mat  No.  2  the  brush  revetment  was  carried  up  to  the 
30-foot  stage,  to  afford -a  foundation  for  the  riprap;  for  the  remainder  of  the  work, 
following  the  moditied  specifications,  the  brush  revetment  was  extended  only  to  the 
height  of  iToin  iO  to  20  feet  above  zero,  this  height  depending  on  the  existing  stag*- 
of  water  at  the  time  the  work  was  done. 

Riprap  10  inches  thick  wjw  laid  on  the  upper  slope  of  the  Imnk,  from  the  zero  stage 
to  30-foot  stage  above  the  water  surface.  The  stone  was  carefully  laid  by  hand  abow 
the  water  surface;  below  the  water  it  was  distributed,  a«  near  as  could  he  done,  so 
as  to  make  the  stone  covering  the  required  10  inches  thick.  By  way  of  experiment, 
100  feet  of  the  upper  slope  was  laid  with  quarry  spalls,  which  promises  to  make  a 
close,  compact  covering,  and  to  answer  equally  well  witn  the  larger  stone.  A  layer 
of  broken  stone,  of  same  thickness  as  the  larger  riprap,  would  perhaps  make  a  better 
covering  for  the  upper  slope,  as  it  would  be  impervious  to  water,  but  the  additional 
expense  would  hardly  be  justified  on  this  account,  as  an  examination  of  the  work 
after  the  river  had  subsided  showed  that  the  interstices  between  the  larger  stones 
had  been  tilled  by  deposit  and  sediment ;  the  stones  themselves  were  securely  em- 
bedded in  the  ground,  making,  practically,  an  equally  good  protection  to  the  bank, 
and  with  the  advantage  in  favor  of  the  large  stone  as  to  resisting  wave  wash. 

Material, — ^I'he  brush  and  poles  were  delivered  by  contract.  The  average  distance 
of  towing  for  this  material  was  31  miles.  Part  of  the  stone  was  delivered  by  the 
general  service  before  the  beginning  of  the  work,  part  by  rail,  on  the  bank  of  the 
river  at  Greenville  under  contract,  and  the  remainder  near  th^  close  of  the  work  was 
obtained  from  Memphis,  Arkansas  City,  and  the  Ohio  River  on  barges.  The  stone 
delivered  by  the  general  service  was  unloaded  on  the  bank  at  Greenville  and  reloaded 
after  the  work  began ;  that  received  by  rail  was  loaded  on  barges  as  it  was  delivered. 
The  cost  of  this  work  averaged  45i  cents  per  cubic  yard.  The  large  cost  was  due  to 
the  high  bank  and  long  distance  the  stone  had  to  be  moved.  The  experience  of 
former  seasons  was  again  repeated --'' insufficient  stone  for  the  actual  ueeds  of  the 
work.'*  This  was  due  to  two  causes;  the  falling  behind  of  the  delivery  at  Green- 
ville and  the  difficulty  of  supplementing  this  deficiency  by  river  at  the  time  when 
most  needed  on  account  of  the  low  stage  of  water. 

During  the  latter  part  of  December  the  river  rose  so  rapidly  that  early  in  Janu- 
ary, for  a  distance  of  about  2,000  feet  at  the  lower  end  of  the  work,  the  slox>o  was 
submerged  from  2  to  5  feet  before  it  could  be  paved,  on  account  of  the  scarcity  of 
stone.  The  unusual  rapid  fall  in  the  river  which  followed,  allowed  this  work  to  be 
afterwardfl  paved  and  completed.  The  necessity  of  having  stone  on  the  ground 
early  in  the  season  is  imperative,  if  the  work  is  to  be  done  economically.  Had  a  suf- 
ficient quantity  of  stone  been  available  during  the  entire  season  the  work  could  ha\'o 
been  finished  a  jnonth  earlier,  and  at  a  very  considerable  reduction  in  cost. 

.  An  examination  of  the  work  a  month  aft^er  completion  shows  defects  in  the  slope 
paving  in  a  few  places,  due  to  surface  water  after  heavy  rains  flowing  down  the 
slope  and  undermining  the  riprap. 

A  catch- water  drain  on  top  of  the  bank  to  intercept  the  surface  water,  with  out- 
lets at  intervals  to  the  river,  over  paved  aprons,  is  recommended  for  all  future  work 
of  this  class  to  remedy  this. 

The  quantity  and  value  of  material  used  is  as  follows: 

Brush  (17,331  cords) $19,063.00 

Poles  (3,151  cords) 5,514.42 

Spikes  (15,600  pounds) 404.04 

-Wire  (137,978  pounds) 3,849.57 

finch  wire  cable  (24,002  pounds) 1,154.49 

1-inch  wire  cable  (78,016  pounds) 3,752.56 

Stone  (40,271.2  cubic  yards) 63,733.73 

Coal  (50,149.3  bushels) 6,723.06 

Lumber  (11,915  feet) 224.04 

Oil  (2,369  gallons) 568.19 
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Medicines $261.05 

Clevises  (SOOpouiidS) 33.20 

Staples  (300  pounds) 8.99 

Supplies 242.82 

Permanent  supplies,  one-half  cost  charged 2, 224. 74 

Labor 57,205.45 

Subsistence 14,057.28 

Traveling  expenses  and  transportation 434.13 

Office  expenses  and  stationery 701,97 

Repairs  and  miscellaneous .' 340.45 

Total 180,497.18 

To  this  is  added  the  estimated  cost  of  towing  9,550  cubic  yards  of  stone 
delivered  by  the  United  States,  at  $1.50  per  yard,  which  should  be 
included  in  cost  of  the  work 14,318.38 

Total 194,815.56 

Dividing  this  amount  by  the  length  of  bank  revetment,  ^ggo5 —  ^ves  the  cost 

per  linear  foot  for  this  class  of  revetment  $29,517. 
The  percentage  of  cost  of  the  different  items  is : 


Itemii. 


I 


Coat. 


Material  and  auppliea $131,055.82 

Towage '    13,075.74 

Labor : I    30.454.02 

10,944.72 
1, 136. 10 
2, 149.  IG 


Subeiatence. 

Oftioe  and  traveling  expenses. 

Sa|»eriutendeuoe 


Total  . 


194, 815. 56 


Pcr- 
OMitage. 


67.30 
6.70 

16.70 
6.60 
0.60 
1.10 


100.00 


KoTB.— The  labor  cost  of  loading  stone  Is  added  to'the  valae  of  material  as  the  cost  of  atone, 

Below  is  given  the  size  of  the  mats  constructed: 
No.  1,  600  feet  by  300  feet. 
No.  2,  600  feet  by  300  feet. 
No.  3,  700  feet  by  300  feet. 
No.  4,  850  feet  by  300  feet. 
No.  5,  1,036  feet  by  300  feet. 
No.  6,  808  feet  by  300  feet. 
No.  7,  923  feet  by  SOafeek 
No.  8,  812  feet  by  300  feet. 
No.  9,     449  feet  by  300  feet. 


6, 778  linear  feet  =  20, 334  squares. 

The  actual  length  of  river  bank  covered  was  6,600  linear  feet,  178  linear  feet  of  mat 
being  taken  up  by  overlaps.  The  quantity  of  brush  used  per  square  of  mat  was 
0.70  cords  of  brush,  and  0.13  cords  of  poles.  Total  brush  and  poles  per  square,  0«83 
cords.  The  quantity  of  stone  used  per  s<]^uare  of  subaqueous  mat  was  0.64  cubic 
yards;  on  the  upper  slope  paving,  3.54  cubic  yards.  The  average  width  of  the  com- 
pleted work  from  top  of  slope  paving,  to  outer  edge  of  mat,  is  £27  feet. 

The  quantity  of  brush  and  poles  usedper  linear  foot  of  completed  work  was  3.11  cords: 
stone,  6.12  cubic  yards;  wire  cable,  15.46  pounds;  wire,  20.9  pounds;  spikes,  2.4 
pounds.  The  average  number  of  men  employed  was  191 ;  the  average  cost  for  sub- 
sistence was  48.9  cents  for  each  day's  labor  secured. 

A  detailed  list  of  expenditures,  labor  cost,  etc.,  is  forwarded  herewith  (omitted). 
This  statement  gives  an  analysis  in  detail  or  the  labor  and  material,  cost  of  the  dif- 
ferent items  or  work,  a  synopsis  of  which  is  embodied  in  the  following  statement: 
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Tabulated  statement,  lS91-*9^. 


Kind  of  work. 


If  at  tress gquaros . . 

Ke  vetaien  t do.., 

Paving  bnnk Tdo. . . 

Grading  bank linear  feet. . 

Bresai  ng  grade 

Loading  stone cubic  yards*. 

Touring ; 

Sundries 

Office  expcDseg , 

Tramportatiun , 

Property  and  plant  (onebalf  value) 


Labor 
and  sub' 
sistence. 


Mat«rial 
used. 


Per  xtnit. 
$1. 332 
2.04^! 
1. 121 
.5387 
.tt755 
.452 


Per  unit. 

$3. 167 

7.502 

7.474 

.  2136 

.00 

.003 


Total. 


Per  unit. 

$4,490 

9.544 

8.594 

.7523 

.6755 

.455 


Entire  cost 

of  work 

done. 


43, 
33, 

4, 
4, 


457. 82 
245.97 
147.08 
965. 13 
458.64 


«, 


075. 74 
104.  54 
701. 97 
434. 13 
224.74 


*  Money  cost  of  tbis  work  inclnded  in  cost  of  material. 
$194,81»-50^  6,600  (linear  ft^et)  —  $29,517  per  linear  foot. 

*  Note.— $14,318.38  1h  taken  up  in  the  auove  statement  as  the  estimated  coat  of  towing  for  stone  re* 
ceived  f^oni  the  general  service. 

LAKE  PROVIDENCE  REACH. 

Thin  reach  extends  from  Carolina  Landing,  Miss.,  517  miles  below  Cairo,  to  Island 
95,  a  distauc^i  of  .S5  miles. 

Before  its  improvement  was  undertaken  a  depth  of  but  4^  feet  at  low  water  had 
been  reported  on  some  of  the  crossings.  (Report  of  Mississippi  River  C(>mmi.ssion, 
1883,  page  408.) 

The  plan  of  improvement  has  consisted  in  the  construction  of  permeable  dikes,  to 
close  chntes,  and  contract  wide  portions  of  the  river,  and  of  bank  revetment,  to  pre- 
vent caving. 

Strong  levees  have  also  been  constructed  on  both  banks  through  this  reach. 

Dikes  have  been  built  at  Dnncansby  Crossing,  Cottonwood,  Mayersville,  KUon, 
Baleshed,  and  Stack  Island,  and  are  fully  described  in  previous  reports  of  the  Com- 
mission. Their  eflfect  has  been  beneficial.  A  deposit  of  from  6  tx)  18  feet  was  formed 
behind  them  the  first  season,  chut-es  were  closed,  and  the  river  at  low  wat4»r  con- 
tracted and  confined  to  a  single  channel.  The  least  depth  that  has  been  recorded  on 
crossings  in  Lake  Providence  Reach  since  their  construction,  has  been  7  feet.  The 
following  jare  the  soundings  obtained  at  crossings  during  the  extreme  low  water  of 
the  past  season : 


Feet. 
Long  wood  (opposite  existing  dike) . .     28 

Ben  Lomond 12 

Ajax 10 


Feet. 

Cordell  Crossing 15 

Duncansby 12 

Homachitto 13 

At  a  higher  stage,  but  7^  feet  was  reporte<l  on  the  Ben  Lomond  crossing,  by  pilots. 
The  extensive  caving  of  the  banks,  however,  which  htm  ext,<inded  from  Louisiana 
Bend  through  this  reach,  has  successively  fiauked  and  destroyed  those  dikes,  until 
the  Bal ashed  and  Stack  Island  systems  alone  remain,  while  opposite  them  the 
caving  is  removing  the  channel  of  the  river,  each  year,  farther  from  their  sphere  of 
action. 

Bank  revetment  has  been  undertaken  at  Mayersville  Island  and  Louisiana  Bend. 
The  first  attempts  were  unsuccessful.  The  caving  continued  above  the  points  pro- 
tected, and  flanked  and  destroyed  the  works.  But  the  revetment  constructe<l  at 
Louisiana  Bend  in  1889,  6,024  feet  in  length,  has  successfully  withstood  the  action  of 
succeeding  freshets. 

Durinje^  the  past  seaaon  this  revetment  has  been  extended  testation  1,124, 5,224 
feet  having  been  constructed.  As  the  mat  boats  of  the  district  were  in  use  at  Ash- 
brook  Neck  and  Greenville,  two  large  barges  were  utilized  for  the  purpose.  The 
width  of  mat  was  270  feet,  as  wide  as  couUl  be  constructed  upon  them.  They  extend 
to  a  depth  of  water,  at  the  time  of  construction,  of  from  65  to  85  feet. 

These  mats  were  connected  to  the  irregular  bank  by  twelve  pocket  mats.  The 
upper  bank  revetment  was  a  riprap  of  stone,  10  inches  thick,  to  a  27-foot  stage,  and 
extended  from  the  work  of  1889  to  the  mouth  of  Old  River.  The  mouth  of  Old 
River  was  protected  by  a  revetment  of  brush  and  stone.  The  work  cost  $26.49  per 
linear  foot. 

A  det-ailed  report  of  the  season's  operations  will  be  found  in  the  accompanying 
report  of  ABBtstant  Engineer  £.  C.  Tollinger,  who  was  in  local  charge. 
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REPOHT  OV    ASSISTANT    KNGINRKU  K.    O.    TilWJNGEK    ON   OPEKATIONS  AT  LOUISIANA 
BEND,  LOUISIANA,  FOR  THK   SEASON   ENDING  JAJfUARY,  1882. 

Construction. — Work  was  complet.ed  from  Station  0  (A  Owens)  to  Station  60  in 
1889.  No  work  was  done  in  1890.  An  examination  made  in  September.  1891,  of  the 
work  done  in  1889,  showed  it  to  be  in  good  condition,  except  about  200  linear  feet  of 
the  extreme  lower  end  that  had  been  injured  by  the  action  of  the  water  cutting  the 
bank  away.  Work  was  begun  September  17, 1891,  and  completed  January  22, 1892, 
and  extended  from  Station  58  to  Station  110-4-24  feet,  a  distance  of  5,224  linear  feet. 
The  entire  plant  was  moved  to  Greenville,  Miss.,  the  last  arriving  there  on  January 
25, 1892. 

General  plan  of  the  work, — A  deep-water  mat  270  feet  wide  was  ^rstmade  and  sunk 
on  a  lino  that  reached  to  about  the  deepest  wat.er.  These  were  overlapped  with 
pocket  mats  north  of  Old  River,  and  connected  with  brush  revetment  work  across 
the  mouth  of  Old  River,  extending  to  the  top  of  the  bank  or  a  15-foot  stage  of  water. 
North  of  Old  River,  and  extending  from  the  line  of  the  pocket  mats,  the  bank  was 
riprapped,  10  inches  thick,  with  rock  on  a  slope  5-4  and  3  to  1,  to  a  21'foot  stage  of 
water.  Seven-tenths  of  cubic  yard  of  rock  ])er  square  was  used  an  the  deep  water, 
and  1^  yards  per  square  on  pocket  mats  and  bruBh  revetment. 

Towboats.—The  steamer  fidalia  (with  the  exception  of  five  days  at  Greenville  and 
Offuts, while  the  steamer  Osceola  and  tng  Parker  were  having  burnt  boilers  repaired) 
was  constantly  employed.  A  simple  crew  was  employed  until  the  9th  of  December, 
when  it  became  necessary  to  put  on  a  double  crew.  The  unsound  condition  of  her 
timbers  above  water  line  involved  much  care  upon  the  captain  and  engineer  to 
keep  her  ready  at  all  times  for  active  iluiy. 

The  steamer  Vedette  is  the  most  economical  for  harbor  work,  if  the  conditions  are 
favorable,  than  any  of  the  towboats  in  the  employ  of  the  Third  District.  She  is 
exclusively  a  harbor  boat. 

Grading  (hifdrauHo). — Grading  was  commenced  September  15  and  finished  Decem- 
ber 21;  3^390  linear  feet  was  graded.  Our  first  experience  was  with  a  grader  that 
had  been  constructed  from  the  several  parts  of  broken  down  machinery.  After  re- 
peated breakdowns  the  weak  parts  were  replaced  with  new  ones,  but  the  season 
had  so  far  advanced  that  it  was  necessary  to  send  Grader  No.  1  from  Greenville  Har- 
bor, after  completing  her  work  there,  to  take  the  place  of  Grader  No.  77.  She  ar- 
rived with  a  double  crew.  rea4y  for  work,  November  13,  11:30  p.  m.  The  water 
cylinders  were  leaking,  and  the  pressure  had  to  be  reduced  from  160  to  125  pounds 
per  square  inch.  Without  the  foreman  in  charge  of  night  force  has  had  special 
training  in  this  particular  line,  the  bank  graded  is  left  in  such  a  bad  condition  that 
little  or  nothing  is  accomplished. 

De^-watermats, — ^These  were  begun  September  21  and  the  last  one  sunk  December 
22.  Five  thousand  three  hundred  and  sixty  linear  feet  of  270  feet  wide  was  made 
and  sunk.  Eight  longitudinal  |-inch  wire  cables  were  used  the  full  length  of  the 
mat.  The  f-inch  transverse  wire  cables  were  used  every  50  feet.  The  shore  lines 
being  very  irregular,  the  mats  w^ere  built  straight  from  point  to  point  that  pro- 
jected into  the  river,  that  they  might  reach  about  out  to  the  deepest  water.  The 
mat  boats  were  only  270  feet  long.  The  depth  of  water  was  from  65  to  85  feet  on 
the  outside  of  the  mats,  at  a  low  stage  of  the  river. 

Wiring  the  mat, — This  is  one  of  the  most  important  parts  of  mat  construction. 
There  is  so  much  depending  upon  this  part  of  the  work  that  a  thorough  examination 
should  be  made  of  every  square  before  ballasting. 

Cables  are  intended  to  strengthen  the  mat  and  to  prevent  breaking  while  sinking. 
The  longitudinal  ones  answer  a  good  puraose.  The  transverse  ones  are  of  doubtfiil 
value  after  the  mat  has  been  sunk.  As  nolding-in  cables  they  are  of  little  or  no 
value  should  the  mat  start  out. 

Ballasting  should  receive  careful  supervision.  Careful  notes  should  bo  made  of 
•  the  direction  and  force  of  the  current,  and  the  work  done  in  accordance  with  the 
difficulties  you  are  expected  to  meet. 

Sinking, — Stone  should  be  put  on  the  mooring  barges  to  sink  the  head  of  the  mat. 
Tliis  should  be  done  at  the  time  the  mat  is  being  ballasted.  Every  little  detail  should 
be  computed  and  every  precaution  taken  that  will  insure  success.  You  are  not  war- 
ranted, under  the  most  flattering  conditions,  of  taking  chances. 

Pocket  mats, — The  hard,  projecting  parts  along  the  shore  made  it  necessary  to  con- 
struct 12  mats  in  the  first  3,000  linear  feet.  These  were,  with  the  exception  of  3, 
built  in  lengths  of  270  feetu  and  vary  in  widths  from  75  to  225  feet. 

Riprap  {stone), — ^The  bank  for  the  first  3,390  linear  feet  was  graded  to  a  slope  of  6, 
4,  and  3  on  1,  and  covered  with  rock  10  inches  thick  to  a  27-foot  stage  of  water.  I 
am  of  the  opinion  that  6  inches,  well  laid,  to  a  i  and  f  stage,  is  sufficient. 

Brush  was  obtained  close  by.  In  size  it  was  too  large,  but  the  want  of  barges 
did  not  warrant  making  a  change.    By  constant  urging  the  contractor  did  fairly 
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well,  but  the  little  shortage  from  day  to  day  added  to  tlie  cost  of  the  work.  Hie 
contractor  was  at  all  time  promptly  supplied  with  barges. 

Poles.— The  first  poles  were  loaded  on  Darp:es  75  miles  up  the  river.  The  quality 
was  ip  accordance  with  the  specifications.-  The  scarcity  or  barges  and  the  great  dis- 
tance prevented  promptness  at  all  times  on  our  part. 

Bock. — Tlierock  was  nnlgaded  on  the  bank  at  Ashton,  La.,  prior  to  construction. 
Most  of  it  was  unloaded  at  points  not  accessible  at  extreme  low  water,  thus  ma- 
terially adding  to  the  cost  of  loading.  The  unfavorable  conditions  were  improved 
at  a  12  and  15  foot  stage  of  water.  Twenty-five  thousand  seven  hundred  and  four 
and  eight-tenths  cubic  yards  were  loaded  on  barges  and  towed  to  the  work.  About 
70  per  cent  loaded  with  barrows,  30  per  cent  with  rock  cars ;  these  prove<l  very  satis- 
factory. 

Conclu$ion. — The  work  is,  I  believe,  the  best  of  the  kind.  The  results  were  ob- 
tained by  constant  and  persistent  energy,  experience,  and  thoaghtfulness  on  the 
X>art  of  the  principal  employes. 

I  make  special  mention  of  the  valuable  service  rendered  by  W.  M.  Keller,  in  charge 
of  the  office;  C.  H.Wilson,  superintendent  of  construction;  N.  Stephany,  in  charge  of 
the  mattress  work,  and  C,  A.  Lacy,  timekeeper. 

Itemized  accounts,  tabulated  statements  showing  amounts  charged  and  expendi- 
tures and  the  Cost  of  the  different  kinds  of  work,  and  progress  sketch,  accompany 
this  report.    (Omitted. ) 

GENERAL  RKMARKS  UPON  BANK  REVETMENT. 

In  the  following  table  is  given  the  amount  of  revetment  Which  exists  in  the  third 
district : 


Total  cson- 
stnicted. 

Constructed, 
1801-'»2, 

• 

Lake  Bolivar  Front 

Cubic  feet. 
4,400 
6,780 
6,000 
11,240 
10,700 

OubiefeH. 

AabbiookNeok 

4,4G0 

Greenville , 

6,600 

Louisifuia  Bend 

6, 224 

DeltaPoint 

Total 

89,720 

18, 2«4 

In  addition  to  the  above,  about  3,500  feet  of  Greenville  Front  is  protected  by  s]>nr 
dikes.  It  will  be  not«d  the  large  proportion  of  this  work  which  was  constructed 
during  the  last  season;  but  it  may  also  be  stated  that  if  any  material  improvement 
in  the  low- water  channel  is  soon  to  be  expected  in  the  220  miles  of  river  in  the  Third 
District,  this  rate  of  progress  must  be  largely  exceeded. 

The  amount  of  work  done  last  season  would  have  been  an  impossibility  if  forty 
barges  and  the  steamboats  Eiheridge  and  Vedette  had  not  been  temporarily  trans- 
ferred from  the  general  service  to  this  district. 

With  this  addition  the  plant  was  employed  t«  its  utmost  capacity.  Barges  were 
converted  into  mattress  boats,  and  a  grader  extemporized  from  the  machinery  of  a 
condemned  pile-driver.  The  graders  were  worke<l  night  and  day,  and  while  for 
some  time  six  towboats  were  in  commission,  it  was  necessary  on  the  three  largest  to 
employ  double  crews.  Ashbrook  Neck  suffered  especially  from  lack  of  plant,  while 
at  Greenville,  it  was  with  great  difificulty  that  stone  could  be  obtained  with  sufficient 
rapidity^to  complete  the  work. 

The  following  is  a  list  of  the  aggregate  amounts  of  the  principal  items  of  material 
expended  during  the  season. 


Stone cubic  yards.    90, 794 

Brush cords.    47,179 

Poles do..      7,989 

Wire pounds.  339,017 


Wire  strand pounds.  267, 229 

Spikes do..    37,525 

Lumber feet,B.M.    57,826 

Coal bushels.  118,260 


About  7,700  cubic  yards  of  stone  were  towed  a  distance  of  248  miles,  5,700  cubic 
yards  a  distance  of  40  miles,  some  of  the  brush  and  poles  a  distance  of  90  miles.  The 
necessity  of  accumulating  large  amounts  of  material,  particularly  of  stone,  near  the 
work  before  beginning  operations  was  again  demonstrated.  During  the  months  of 
December  and  January  adl  the  stone  which  could  be  delivered  by  three  railroads  was 
accepted,  and  was  insufficient  to  meet  the  demand. 

The  futility  of  depending  upon  delivery  by  barges  from  the  upper  Miasiflttippi  or 
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Ohio  rivers  was  also  again  shown^  but  2,429  cubic  yainls  being  received  of  10,000 
cubic  yards  which  were  to  have  been  delivered.  The  failure  at  a  critical  period  of 
this  expected  supply  was  the  cause  of  the  difScuIiies  experienced  at  Greenville. 

The  reduction  in  cost  of  work  this  season  is  also  very  satisfactory.  The  estimated 
cost  per  running  foot  of  the  revetment  constructed  at  Louisiana  Bend  in  1889  was 
over  $40.  Its  extension  this  season  was  at  a  cost  of  $26.45  per  linear  foot^  It  should 
be  noted,  however,  that  across  the  mouth  of  Old  River  the  bank  only  extended  to  a 
15-foot  stage.  I  estimate  the  cost  of  the  3,380  feet  between  the  old  revetment  and 
the  mouth  of  Old  River  at  about  $28  per  linear  foot.  It  is  believed  that  a  further 
reduction  in  cost  can  be  obtained. 

In  the  form  of  revetment  now  adopted  about  6  cubic  yards  of  stone  are  used  per 
running  foot.  The  cost  of  stone  delivered  on  the  bank  at  Louisiana  Bend,  either  by 
the  general  service  or  by  contract,  has  heretofore  been  over  $2.25  per  yard. 

Anor  the  close  of  last  season's  work  the  experiment  wa«  tried  of  towing  stone  with 
the  plant  of  the  third  district.  Bids  were  received  for  stone  loaded  on  barges  in 
the  Little  Red,  a  branch  of  the  White  River,  at  49  cents,  60  cents,  and  65  cents  per 
cubic  yard.  As  these  quarries  are  over  200  miles  nearer  the  work  than  those  on  the 
UpX)er  Mississippi  and  Ohio,  a  reduction  in  the  cost  of  towing  is  anticipated,  though 
the  tow  boats  of  the  third  district  are  not  well  adapted  to  the  purpose. 

In  a  fine,  sandy  soil,  such  as  was  fonnd  above  Greenville,  the  10  inches  of  stone 
which  were  substituted  this  season  for  the  upper  bank  revetment  of  briinh  and  stone 

Sreviously  employed  appear  to  protect  the  sand  from  the  liver  currentA,  but  they 
o  not  afford  an  adequate  protection,  either  from  wave  action,  caused  by  a  strong 
wind  blowing  on  shore,  nor  from  the  action  of  rain  water  flowing  down  the  slope, 
during  a  low  stage  of  the  river.  In  both  these  cases  the  water  lia.sBnf!ic'ieut  force  to 
carry  through  the  interstices  of  stone  large  rjuauti  ties  of  the  sand,  forming  gullies  and 
cavities,  into  which  the  stone  settles.  An  underlying  layer  of  gravel,  it  is  believed, 
would  check  this  action,  and  if  covered  by  a  thin  layer  of  stone  would  be  in  no  dan- 
ger of  being  carried  away  by  river  currents.  At  Greenville  satisfactory  results  were 
obtained  for  a  short  length  of  bank  by  using  a  revetment  of  quarry  spalls  and  the 
refuse  of  the  stone  pile. 

DKLTA  POINT  AND   VICKSBURQ  HARBOR. 

The  works  for  the  improvement  of  Vicksburg  Harbor  consist  of  the  revetment  of 
Delta  Point,  and  of  the  dredging  of  a  canal  and  basin  in  front  of  the  city. 

The  object  of  revetting  Delta  Point  wa«  to  prevent  its  further  recession,  which 
threatened  to  largely  increase  the  width  of  the  bar  in  front  of  the  town.  Between 
1878  and  1884,  10,700  feet  of  bank  were  revetted.  This  work  has  not  been  repaired 
for  several  years.  During  the  last  low  water  an  examination  wa.s  made,  which 
showed  that  the  subaqueous  mats  are  still  in  good  condition,  but  several  breaks 
were  obRervc<l  in  the  upper  bank  revetment,  due  to  the  rotting  out  of  the  brush.  It 
is  proposed,  during  the  next  working  season,  to  repair  these  breaks,  replacing  the 
decayed  brush  with  a  layer  of  10  inches  of  stone.  Above  the  portion  i)rotected  cav- 
ing is  slowly  taking  place.  It  will  ultimately  be  necessary  to  further  extend  the  re- 
vetment up  the  river,  to  prevent  the  flanking  and  destruction  of  the  work  con- 
structed. 

The  work  of  dredging  the  canal  and  basin  in  front  of  the  city  wa.s  begun  iu  1887. 
In  the  project  then  adopted  it  was  proposed  to  inclose  the  canal  and  basin  by  a  dam 
constructed  across  Centennial  Lake  from  the  city  to  De  Soto  Island,  and  along  the 
island  parallel  to  the  canal,  for  the  purpose  of  limiting  the  flow  of  water  into  the 
basin  (luring  floods,  and  thus  reducing  the  annual  deposit  of  sediment.  A  perme- 
able pile  dike  was  first  constructed  along  the  axis  of  the  dam,  and  as  the  dredging 
progressed  the  dredged  material  was  deposited  on  both  sides  of  the<dike,  so  as  ulti- 
mately to  form  a  solid  embankment  of  earth. 

The  canal  was  to  have  a  bottom  width  of  75  feet,  and  slopes  of  1  on  3  on  the  laml 
side  and  1  on  5  toward  the  river.  The  basin  was  to  be  '300  feet  wide  by  1,700  feet 
long,  with  slopes  the  same  as  the  canal. 

At  the  close  of  the  last  fiscal  year  the  canal  had  been  dredged  to  a  depth  of  -f  8  fe^t  on 
the  Vioksburg  gauge,  954,514  cubic  yards  of  material  having  been  removed.  Dredg- 
ing was  then  in  progress  under  a  contract  with  the  Alabama  Dredging  and  .Jetty 
Company,  at  11.9  cents  per  cubic  yard  measured  in  scow,  the  cut  being  made  to  zero 
on  the  gauge. 

Work  was  su.spended  September  7,  due  to  the  low  stage  of  the  river.  A  survey 
then  made  showed  a  fill  averaging  5  feet  through  the  canal,  which  had  principally 
occurred  during  a  flood  of  the  June  preceding. 

Dredging  was  resumed  February  8,  1892,  and  on  May  15  one  cut  40  feet  wide  had 
been  ngain  excavated  through  the  canal  to  the  zero  of  the  gauge,  and  3^000  linear 
feet  of  a  second  cut.  The  amount  of  material  that  has  been  excavated  during  the 
year  has  been  315^079  cubic  yards. 
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It  has  been  proposed  by  Capt.  J.  H.  Willard,  Corps  of  Engineers,  in  charge  of  the 
improvement  of  the  Tazoo  River,  to  divert  that  river  through  Centennial  Lake. 
Should  that  project  be  approved  by  Congress,  a  modification  of  the  existing  plans 
for  the  improvement  of  Vicksburg  Harbor  will  be  necessary. 

The  following  report  of  Assistant  Engineer  H.  St.  L.  Coppee  gives  in  detail  the 
work  done  during  tne  season : 


RXPORT  OF  ASSISTAin*  ENGINEER  H.   ST.  L.  COPPEE. 

Vivkshurg  HarhoTy  MiasiBsippi, — At  the  time  of  submitting  the  last  annual  report 
the  dredge  Hemdon,  of  the  Alabama  Dredging  and  Jetty  Company,  was  at  work  in 
the  harbor  operating  under  the  contract  of  January,  1891 ;  the  price  being  11.9  cents, 
the  requirement  4,000  cubic  yards  per  day;  the  limit  of  contract  December  31, 1891, 
and  the  amount  of  money  available  as  i>er  specifications  $75,000,  the  Government 
reserving  the  right  to  reduce  it  to  $60,000. 

Up  to  May  1, 1891^  the  dredge  had  excavated  on  the  contract  as  measured  in  scows 
108,130  cubic  yards.  This  excavation  was  to  the  zero  plane,  with  the  expectation 
that  the  slopes  would  slough  down,  leaving  a  cut  to  about  the  +3  foot  plane ;  up  to 
that  time  one  cut  40  feet  wide  to  zero  had  been  taken  out  from  Range  0  to  55  of 
canal,  and  one  cut  of  outside  slope  from  0  to  10  (also  in  the  canal). 

The  dredge  Hemdon  continued  to  work  in  canal  and  basin  to  same  depth  until 
September  7,  when,  owing  to  low  water,  she  was  withdrawn;  a  long  interval  of  low 
water  occurring  she  was  laid  up  for  repairs,  her  tug  and  scows  being  sent  to  Mobile 
for  use  on  other  contracts.  The  contract  time  having  elapsed,  an  extension  was  ob- 
tained and  the  dredge  resumed  work  February  8,  18^. 

At  close  of  season's  work  September  7. 1891,* the  dredge  had  completed  two  channel 
cuts  in  canal  and  ])asin,  to  the  zeto  or  the  gauge,  and  taken  one  cut  from  outside 
slope,  all  but  1,000  linear  feet  that  had  been  abandoned  on  account  of  falling  water. 
Since  that  date  she  has  excavated  one  entire  cut  through  canal  to  zero,  and  half  of 
another,  and  is  now  continuing  the  same  to  the  river. 

The  excavation  measured  in  scows  up  to  date  on  present  contract  is  as  follows : 


1892. 

Cubic  yards. 

February 31,568 

March 44,732 

ApriL 58,030 

M!ay 13,545 


Total  to  May  15 147,875 


Total 479,079 


1891. 

Cnbio  yards. 

March 49,632 

April 58,598 

May 55,870 

June. 43,170 

July '..  51,213 

August 1 64,038 

September 8,783 

Total 331,204 

On  the  preceding  contract  (1890)  the  canal  had  been  cut  approximately  to  +8  feet 
on  the  gauge,  and,  as  stated  above,  the  purpose  was  to  excavate  the  canal  and  basin 
on  the  present  contract  to  an  available  depth  of  +3  feet  on  the  gauge.  In  order  to 
obtain  this  depth,  as  most  of  the  slope  was  uncut,  it  was  necessary  to  excavate  to 
the  Zero  plane  to  allow  for  sliding  in  of  bank.  During  September  (1891),  affcer  the 
dredge  had  been  taken  from  harbor,  the  ranges  were  sounded  throughout  the  entire 
canal  and  basin,  careful  levels  being  run  over  cross  sections  where  it  was  impossible 
to  sound,  and  the  results  plotted  and  compared  with  profiles  of  former  years.  These 
results  indicated  that  a  very  considerable  fill  had  taken  place  since  cross  sectioning 
in  July,  1890,  just  after  season's  work,  and  in  February,  1891.  A  report  of  these  re- 
sults was  forwarded  to  your  oflSce  October  14, 1891,  which  stated  that  ^^  since  1888 
up  to  the  season  of  1891,  the  fill  in  the  harbor  (canal  and  basin)^had  been  compara- 
tively slight,  and  could  be  accounted  for  by  the  slide  of  the  sides  of  excavated  chan- 
nel and  normal  .deposit  for  the  aggregate  rises  during  the  seasons,  as  stated  in  reports 
and  estimates  submitted  at  the  time.''  But  the  change  in  1891  was  in  considerable 
excess  of  former  experience.  The  report  further  states :  ''The  excavation  as  deter- 
mined by  using  ordmatos  between  the  bottom  lines  of  February,  1891,  and  September, 
1891,  was  162, Ssi  cubic  yards,  which  is  but  about  50  per  cent  of  the  material  actu- 
ally removed  by  dredge  as  measured  in  scows,  or  about  60  per  cent  of  the  material 
measured  in  place.'' 

Taking  total  cost  of  the  season's  work  of  1891  as  $39,413.28,  wo  get  the  cost  per 
cubic  yard  measured  in  situ=$39,413.28-^162,361=approximately  24  cents,  or  in 
other  words,  the  excavated  channel,  inst-eiKl  of  being  to  the  -j-3  foot  plane,  as  con- 
templated, and  costing  about  14  cents  measured  in  situ,  averages  between  the  -f  5 
and  -|-6  foot  plane,  costing  approximitely  24  cents.  Between  the  middle  of  Juue 
and  July  of  1891  there  was  a  lO-foot  rise  in  the  river  of  a  month's  duration,  and  of 
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siifflcieut  boight  to  take  the  wator  over  a  low  place  in  tlio  dam,  creating  a  currei^t 
noi  th  througn  canal  and  baein.  This  rise  was  notable  for  the  great  amount  of  sedi- 
ment carried  In  suspension.  As  I  stated  in  the  report  at  the  time,  I  am  convinced 
that  to  this  rise  is  due  in  great  purt  the  excessive  Jill,  and  until  the  dam  at  head  of 
basin  is  raised  to  keep  out  currents  Irom  south  end  of  lake  at  nearly  flood  stages, 
and  the  slopes  are  cut  uniformly  to  the  required  angles  to  avoid  sloughing,  there 
will  be  a  repetition  of  this  filling  process. 

An  estimate  submitted  June  5,  1991,  of  amount  of  material  to  be  moved  in  order  to 
rut  canal  and  basin  to  the  — 5  and  — 10  foot  planes,  canal  75  feet  wide  at  base, 
slopes  3  t<o  1  and  5  to  1,  basin  300  feet  base,  same  slopes  ond  1,600  feet  loug^  based 
on  measurements  made  just  before  that  season's  work,  is  as  follows: 


Plane. 

In  Bitn. 

InscowB. 

Feei. 
-  6 
-10 

Oubi^  yards. 

•1,064,098 

1,552,488 

Cubic  yards. 
1,234.034 
1,800.886 

Taking  the  162,361  cubic  yards  in  situ  as  amount  moved  from  March  to  September, 
1891,  as  measured  after  fill,  and  adding  16  per  cent  for  scow  measiu^ement,  we  get 
162,361  +  259,7£K2=  188,339  cubic  yards  in  scows;  inoreasing  this  by  amount  moved  in 
1892  to  May  15,  ^  147,875  cubic  yards,  and  amount  that  will  probably  be  removed  with 
funds  remaining  for  present  contract=about  100,000  cubic  yards,  we  have  436,214 
cubic  yards,  which,  subtracted  from  amounts  in  above  table,  gives  approximate 
amount  of  material  to  be  removed  from  canal  and  basin  in  order  to  excavate  to  -5 
and  — 10  feet  planes;  dimensions  and  slopes  as  above: 


Plane. 

In  situ. 

In  MOWS. 

-  6-foot.. 
-10-foot.. 

CvJbU  yards. 
088,000 
1,173,610 

Cvbic  yards. 
1,884,672 

As  soon  as  the  water  falls  sufficiently  at  end  of  present  season,  the  canal  and  baein 
will  be  carefully  cross-sectioned,  and  from  the  accurate  soundings  that  are  now 
being  made  (from  dredge,  for  comparison)  the  amount  of  fill,  and  more  detailed  esti- 
mate will  be  obtained.  I  would  respectfully  call  your  attention,  though,  to  the  fact 
that  there  can  be  no  freedom  from  abnormal  deposit,  and  the  project  as  contempla- 
ted at  the  beginning  of  the  work  in  the  harbor  can  never  be  successfully  eaxried 
out  unless  some  means  is  taken  to  build  up  the  dam  across  the  lake  at  head  ot 
basin.  Every  year  material  is  dumped  along  the  site  of  dam,  while  the  water  is  at  a 
high  sta^e,  but  the  shrinkage  is  snoh,  and  the  duration  of  high  water  so  limited, 
that  but  little  has  been  accomplished.  The  crest  of  the  dam  now  stands  on  an  aver- 
age at  about  the  +25-foot  stage,  but  should  be  built  to  the  +45-foot. 

It  is  proposed,  during  the  balance  of  the  season,  to  continue  the  second  cut  to 
zero  through  canal  to  river,  and  then  use  balance  of  money  allotted  for  contract 
dredging  in  enlarging  basin,  thus  obtaining  an  80-!bot  channel  (to zero)  to  city  front^ 
and  a  basin,  probably  120  feet  wide  by  160  feet  lon^,  to  same  plane. 

The  amounts  dredged  since  1888,  in  canal  and  basiu;  are  as  follows : 

Measured  in  scows :  Cabio  yards. 

1888 324,941 

1890 465,573 

1891 331,204 

1892toMayl5 147,875 

Total..... 1,269,593 

In  1888  the  price  In  situ  was  18  cents;  1890  the  price  in  scows  was  10  and  12  cents; 
1891  and  1892  tiie  price  in  scows  was  11.9  and  13.9  cents. 

This  represents  a  cut  in  canal  80  feet  wide  on  base  approximate  to  zero  of  gauge 
6,000  feet  long,  with  slopes  averaging  3  to  1  from  the  original  ground  planes  of -(- 12 
at  range  0,  +^  at  range  10,  -f  23  at  range  20,  -|-26  at  range  30,  +28  at  range  40, 
-t-30  at  range  50,  +30  at  range  60.  An  average  of  about  a  24-foot  out  80  feet  wide 
at  bottom,  about  810,000  cubic  yards  in  situ,  16  per  cent  for  scows  equals  939,600 
cubic  yards;  addiug  basin  cut  to  same  plane^  same  slopes,  10  by  80  by  1,600  feet,  we 
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have  about  70,000  cubic  yards  +16  per  cent,  81,200,  making  total  excavatioD  canal 
and  basin  since  1888  eqiiab  X,020,8(K)  cubic  yards;  leaving  approximately  a  fill  of 
248,793  cubic  yards  in  four  years,  or  about  60,000  yards  per  year.  Last  year  the  ab- 
normal iill  amounted  to  100<,000  cubic  yards  or  more,  making  approximate  fill  during^ 
1888,  1889  and  1890  equals  50,000  yards  per  year,  or  less. 

The  currents  that  have  existed  in  canal  since  last  report  was  submitted  have  cor- 
responded very  nearly  with  oscillation  of  river,  except  at  highest  stages,  when  water 
runs  from  Yazoo  Swamp,  through  north  end  of  Centennial  Lake,  causing  »  consider- 
able fiow  south  through  canal,  whether  river  is  rising  or  falling.  Up  to  June  11, 1891, 
the  current  was  setting  out  of  canal,  but  at  that  date  commenced  to  run  in,  bringing 
a  great  quantity  of  drift  and  silt  with  it,  increasing  to  one-half  (i)  foot  per  second, 
decreasing  again  to  zero,  July  15.  From  July  15  to  31  it  was  running  out  very 
slightly,  and  from  July  31  to  end  of  season  stationary; 

&  1^  it  commenced  to  run  in  with  rise  of  water  during  March  and  early  April, 
but  as  soon  as  water  rose  sufficiently  to  overflow  land  above  the  old  mouth  of  Yazoo 
(44^  feet)  April  21  it  sec  oun  again,  and  has  continued  in  that  direction  to  this  time. 
The  velocity  averages  as  high  as  li  feet  per  second. 

Menge  dredge. — March  12, 1892,  *the  Government  dredge,  Menge,  was  towed  into  the 
harbor,  having  been  returned  by  officer  of  fourth  district ;  her  property  was  checked, 
and  she  was  laid  up  until  April  1,  when  a  superintendent  wus  placed  on  her,  and  a 
small  crew  employed  to  maRe  the  necessary  repairs,  preparatory  i<o  placing  her  in 
commission  for  work  in  the  harbor.  It  was  estimated  tnat  the  repairs  would  cost 
about  $1,500,  and  take  a  month  to  complete.  The  repairs  consisted  in  a  general  over- 
hauling of  the  machinery,  the  renewal  and  strengthening  of  the  woodwork  of  the 
cranes,  repairs  of  sklfi's,  yawls,  in  cleaning  hull,  calking,  painting,  etc.  The  repairs 
were  practically  completed  in  a  mouthy  and  the  dredge  ready  for  work  May  1,  the 
cost  of  repairs  being  as  follows : 

Towing $20.00 

Iron  castings 48. 60 

Barge  hire 40. 00 

Hauling 2.00 


April  payroll $658.25 

Subsistence 112.80 

Traveling  expenses 9. 50 

Lumber 132.76 

Hardware  and  oils,  etc 283. 95 

Horse  hire , 6.50 

Coal 21.00 


Total 1,335.36 


The  cost  of  minor  repairs  being  made  daring  the  present  month  (May),  while 
waiting  for  tug  and  scows  now  at  Greenville,  will  increase  this  amount  to  about  the 
sum  estimated.  The  estimat-e  and  list  of  expenditures  does  not  include  pay  of  as- 
sistant engineer  in  charge. 

The  dredge  is  iu  good  shape  and  ready  to  go  to  work^  as  before  stated,  as  soon  as 
tug  and  scows  are  received. 

The  floating  property  at  this  point  is  as  follows:  Government,  one  ladder  dredge 
Mengej  one  small  barge,  yawl,  and  Skiffs ;  contractors,  one  clam-shell  dredge  Hem- 
don,  two  scows,  skUfs,  etc.,  one  tug  Coh  Woodruff.  One  United  States  inspector  is 
employed  on  contractor's  dredge. 

DELTA  POINT. 

No  change  was  noticed  (before  the  water  rose  to  flood  height)  in  the  revetment  or 
bank  at  Delta  Point.  An  examination  was  made  December  7,  1891,  in  accordance 
with  your  instructions,  and  an  estimate  submitted  for  repairing  some  local  breaks  in 
tho  revetment,  the  cost  being  $5,000,  but,  as  stated  at  the  time,  by  another  low-water 
season  the  deterioration  may  have  increased  to  such  an  extent  as  to  necessitate  a 
very  much  greater  expenditure.  At  the  present  time  the  water  is  4  feet  deep  on  the 
Delta  Point  bank.  There  has  been  no  appreciable  change  in  the  river  in  the  vicinity 
in  the  past  year;  the  Delta  .and  Kleinston  banks  are  practically  the  same:  the 
mouth  of  canal  unchanged,  and  West  Pass  as  before.  The  bar  at  mouth  of  Yazoo 
seems  to  be  creeping  down  stream  slowly,  and  Louisiaaa  shore  line,  just  opposite^ 
caving  away  slowly. 

LEVEES. 

On  the  east  bank  of  the  river  the  levee  line  iu  the  third  district  extends  from  op- 
posite the  mouth  of  White  River  to  Eagle  Lake,  a  distance  by  river  of  about  190 
miles.  The  length  of  tho  levee  line  is  about  167  miles.  The  allotments  for  these 
levees  are  made  under  the  title :  Levees,  Lower  Mississippi  Levee  District. 
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Ou  the  west  bank  the  levee  syBtem  beeins  at  Amos  Bayou,  about  17  miles  north  of 
Arkansas  Citv,  follows  Cypress  Creek  to  Lucca  Landing  on  the  Mississippi^  and  thence 
oxteods  to  the  southern  limit  of  the  district.  The  length  of  the  line  is  about  173 
miles,  of  which  84.8  miles  is  in  the  State  of  Arkansas. 

The  local  levee  organizations  which  control  the  line,  aie  the  Desha  County  Levee 
lioard,  the  Chicot  Coimty  Levee  Board  and  the  Fifth  Louisiana  I^evee  District.  Al- 
lotments have  been  made  for  levees  on  this  bank  under  the  title :  Levees,  Tensas  Basiu, 
Arkansas,  and  Levees,  Tensas  Basin,  Louisiana,  third  district.  Tabulated  state- 
ments of  the  levees  constructed  by. the  United  States  under  these  allotments  are  ap- 
pended. 

In  my  last  annual  report  a  statement  of  yardage  required  in  the  various  subdis- 
tricts,  to  raise  the  levees  co  a  height  3  feet  above  the  nood  of  1890,  was  submitted. 
A  material  revision  of  that  statement  will  be  required  to  adjust  it  to  the  conditions 
of  this  year's  flood;  not  only  have  the  flood  heights  increased,  but  the  flood  surface 
has  not  remained  parallel  to  its  former  j)osition,  the  increase  of  flood  heijjhts  being 
much  greater  from  Greenville  to  Lake  Providence,  than  at  the  extremities  of  the 
district.  The  local  authorities  in  eharge  of  the  ]eve^s  of  the  third  district  in  Missis- 
sippi and  Louisiana  have  submitted  statements,  at  my  request,  of  the  work  neces- 
sary this  next  season.    These  statements  are  appended. 

To  render  the  Tensas  Basin,  Arkansas,  reasonably  secure  from  a  flood  of  the  size  of 
1890  will  require  that  at  least  6,000,000  cubic  yards  of  earth  be  added  to  the  levee 
line,  and  that  a  levee  be  constructed  from  the  boundary  line  between  Lincoln  and 
Desha  counties,  on  the  Arkansas  River,  to  the  mouth  of  Cypress  Creek,  to  prevent 
the  flow  of  water  around  the  head  of  the  system.  The  estimated  cubic  yardage  in 
this  levee  is  2,231,000  cnblc  yards.  From  this  year's  flood  it  appears  that  perfect 
security  will  not  be  attained  without  extending  this  proposed  levee  to  Pine  Bluff. 

LB VEES,  LOWER   MISSISSIPPI  LEVEE  DISTRICT. 

The  standard  section  adopted  for  levees  in  the  Lower  Mississippi  Levee  District  is. 
a  width  of  crown  of  8  feet,  slopes  one  on  three,  and  backed  by  a  banquette  8  feet 
below  the  crown,  with  width  ot  from  20  to  40  feet. 

The  standard  height  is  4  feet  above  the  flood  line  of  1891. 

The  State  authorities  have  made  strenuous  efforts  during  the  last  two  years  to 
strengthen  their  line,  having  erected  in  1890-'91 1,492,978  cubic  yards ;  in  1891-92, 
1,896,618  cubic  yards,  so  that  their  levees  have  generally  a  width  of  crown  of  8  feet, 
and  are  at  lea«t  2  feet  above  the  flood  line  of  1890. 

The  levees  under  contract  at  the  close  of  the  last  fiscal  year  were  completed  by 
August  1,  1891. 

Tue  allotment  for  levee  constniction  in  this  district  for  1891-'92  was  $36,430.31. 
This  sum  was  expended  in  strengthening  the  levee  at  Catfish  Point  (L.  423),  and 
building  loops  to  cover  breaks  in  the  line  at  Greenville  (L.  478),  Stella  (L.  502),  and 
Shipland  (L.  543). 

After  the  breaks  in  the  levees  at  Catfish  Point  in  1890,  the  State  authorities  aban- 
doned the  old  levee  around  the  Point  and  built  a  short  line  across  the  neok.  The 
flood  of  1891,  sweeping  across  the  neck,  scoured  out  the  borrow  pits  and  threatened 
to  destroy  the  new  levee. 

To  prevent  this  action  three  spur  levees  w^ere  built  at  right  angles  to  the  main 
levee,  of  lengths  of  450,  300  and  500  feet,  respectively,  and  the  main  line  strengthened 
by  building  behind  it  a  banquette  20  feet  wide  to  a  height  8  feet  below  the  crown  of 
the  old  levee.  Thirty-six  thousand  eight  hundred  and  thirty-two  and  eight-tenths 
cubic  yards  of  earth  were  erect<;d. 

At  Greenville  the  extensive  caving  during  the  flood  of  1891,  had  destroyed  the  main 
line  of  levees.  A  temporary  loop  built  during  the  flood,  which  had  jireveuted  a 
disastrous  overflow,  has  been  strengthened  and  brought  up  to  the  established  grade. 
Fifty  thousand  five  hundi-ed  and  eighty-six  cubic  yards  of  earth  were  erected  at  this 
place. 

At  the  Stella  crevasse,  due  to  the  difficulties  of  locating  a  loop  behind  the  break, 
it  was  decided  to  fill  the  hole  scoured  out  by  the  flood  and  extend  the  levee  across 
it.  The  levee  was  backed  by  a  banquette  20  feet  wide  of  the  standard  height,  and 
contained  44,105  cubic  yards. 

At  Shipland  there  ha«  been  rapid  caving  for  several  years,  which  breached  the 
levee  line  during  the  low  water  of  1891  at  two  points.     A  levee  8,980  feet  in  length 
was  constructed  to  cover  these  breaks.    The  balance  of  the  allotment  was  expended ' 
on  this  levee,  156.548  cubic  yards  being  erected  by  the  Government.    The  levee  was 
completed  by  the  State  authorities.  ^ 
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^     LBVEES,  TENSAS  BASIN,    ARKANSAS. 

The  levees  of  Arkansas  are  of  much  weaker  section  than  those  opposite  them  in 
Mississippi.  The  revenue  of  the  local  boards  is  barely  sufficient  to  Keep  the  levees 
in  repair.  What  increased  strength  has  been  given  to  the  line  since  1890  has  been 
mainly  due  to  assistance  rendered  by  the  State  of  Louisiana  and  the  United  States. 
The  prevailing  type  of  levee  throng^h  the  district  has  a  width  of  crown  of  4  feet, 
and  height  about  that  of  the  flooa  line  of  1890.  There  are  many  miles  of  levees, 
however,  topped  in  1890,  where  the  width  of  crown  at  the  height  of  that  year's 
flood  is  but  2  feet.  The  levees  constructed  by  theOeneral  Government  and  the  State 
o^  Louisiana  since  then,  have  a  width  of  crown  of  8  feet,  slopes  one  on  three,  and 
an  elevation  of  3  feet  above  the  highest  water.  Those  constructed  by  the  United 
States  at  an  earlier  date  have,  generally,  a  width  of  crown  of  but  6  feet,  and  are  from 
1  to  2  feet  lower. 

During  the  last  fiscal  year  the  Desha  County  levee  board  has  enlarged  the  levee  in 
front  of  Arkansas  City,  erecting  19,235  cubic  yards.  The  Chicot  County  levee  board 
has  constructed  a  levee  at  Luna  (R  467),  at  Leland  (R  483),  and  enlarged  the  levees 
at  BeUevue  Front  (R  466)  and  at  Sterling  (R  515. )  The  Tensas  le  ve^  board  of.  Louisi- 
ana has  enlarged  the  levee  from  Chicot  (R  432)  to  Arkansas  City,  erecting  148,638 
cubic  vards. 

At  the  close  of  the  last  fiscal  year  an  extension  of  Lucca  loop  (R  428)  was  being 
constructed.  This  levee  has  been  completed  in  contract  time ;  420,000  cubic  yards 
being  erected  by  the  General  Government,  and  45,611  oubic  yards  by  the  Tensas 
Basin  levee  board  of  Louisiana. 

With  the  funds*available  for  this  season's  work  the  levee  at  Opossum  Fork,  oppo- 
site (R  427),  has  been  enlarged,  loops  have  been  built  at  Sunnyside  (R  491),  and  Cra- 
craft  (R  513),  a  spur  constructed  on  Leland  Short  Line  (R470),  and  the  enlargement 
of  the  levee  below  Lower  Boggy  Bayou  (R  445)  commenced. 

During  the  flood  of  1890  the  Opossum  tork  levee  required  topping,  to  prevent  the 
water  flowing  over  it.  By  this  season's  enlargement  its  lieignt  has  been  increased 
4  feet,  with  an  exterior  slope  of  one  on  fqur;  and  a  banquette  has  been  constructed 
behind  it  30  feet  wide  to  a  height  10  feet  below  the  crown  of  the  levee.  The  enlarge- 
ment contains  99,949  cubic  yards;  its  length  is  4,040  feet. 

In  the  loop  at  Sunnyside  117,973  cubic  yards  of  earth' were  placed.  Its  length  is 
6,577  feet.  At  the  bayou  at  the  lower  end  of  the  levee,  the  slopes  were  given  an  in- 
clination of  one  on  four  above  the  water  surface^  below  the  water  line  the  earth 
assumed  a  slope  of  about  one  on  six. 

At  Cracrafb  a  loop  4,115  feet  long  and  containing  43,383.6  cubic  yards,  was  erected 
to  cover  a  break  in  the  levee  line  caused  b^  caving  banks.  * 

The  spur  constructed  on  Leland  Short  Line  contained  8,072  cubic  yards,  and  was 
built  to  prevent  a  scouring  at  the  base  of  the  levee  and  in  the  borrow  pits  by  the 
rapid  flow  of  water  across  Point  Chicot  during  floods. 

Arrangements  had  been  made  to  expend  the  balance  of  the  allotment  in  enlarging 
the  levee  south  of  Lower  Boggy  Bayou.  The  contractor  had  erected  about  1,000 
cubk:  yards,  when  he  was  compelled  to  suspend  operations  by  a  rise  of  the  river  which 
filled  the  borrow  pits. 

LEVEES,  TENSAS  BASIN,  LOUISIANA. 

Since  the  flood  of  1890  the  fifth  Louisiana  Levee  district  has  erected  1,558,758 
cubic  yards  in  the  portion  of  the  Tensas  Basin.  Louisiaua,  included  in  the  third 
district.  This  work  has  greatly  strengthened  tne  levee  line,  about  58  miles  being 
at  a  height  of  at  least  3  feet  above  the  flood  line  of  that  year.  There  are,  however, 
several  miles  of  dangerously  low  levees  in  Ihe  subdistrict,  and  a  number  of  large 
levees  are  threatened  with  destruction  by  the  caving"of  the  river  banks. 

With  this  yeai^s  allotment  of  $70,040.09,  a  levee  was  constructed  at  Illawara  (R 
562),  containing  349,241  cubic  yards,  to  replace  a  large  levee  threatened  with  destruc- 
tion by  caving  banks. 

raOH-WATER  PROTECTION  OP  LEVEES. 

For  the  high- water  protection  of  levees  this  season  there  had  been  reserved  5  pep 
cent  of  the  allotments  for  levees  in  the  various  subdistricts  for  the  lower  Mississippi 
levee  district : 

For  the  Lower  Mississippi  levee  district $1, 821 .  52 

For  the  Tensas  Basin,  Arkansas 2, 250. 00 

For  the  Tensas  BuRiii,  Louisiana 3,  502. 00 
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It  beinff  evident  that  with  such  a  small  supply  of  funds  no  efifective  high-water 
fight  could  be  maintained;  when  the  river  begati  to  overflow  its  banks  the  local 
authorities  were  notified  that  such  limited  assistance  as  could  be  rendered  with  the 
funds  available,  would  be  given  in  supplying  material  for  use  at  such  threatened 
points  as  should  be  designated. 

As  the  flood  assumed  alarming  proportions,  $5,000  was  allotted  by  the  Mississippi 
Eiver  Commission,  approved  by  the  Secretary  of  War,  for  high-water  protection  of 
the  levees  of  Tensas  Basin,  Arkans^^s,  and  forces  were  organized  by  the  General  Gov- 
ernment in  that  subdistrict.  This  allotment  was  <j[uickly  followed  by  others,  until 
the  available  funds  for  high- water  protection  ot  Tensas  Basin,  Arkansas,  were 
$20,260;  for  lower  Mississippi  levee  district,  $8,821.52;  for  Tensas  Basin,  Louisiana, 
$6,500. 

In  the  lower  Mississippi  levee  district  the  assistance  rendered  by  the  United  States 
has  principally  consisted  in  supplying  material.  In  the  Tensas  Basin,  Arkansas,  tHe 
generadchargeof  the  entire  line  of  levees  has  been  assumed,  the  local  authorities  . 
supplementing  the  efforts  of  the  Government  with  such  assistance  as  they  could  ren- 
der. The  funds  expended  in  the  Tensas  Basin,  Louisiana,  were  principally  employed 
in  raising  and  strengthening  the  weakest  portions  of  the  line  at  Wilsons  Point  (B 
432);  Lake  Providence  (R  542),  and  Villa  Vista,  (R  574). 

By  the  joint  efforts  of  the  United  States  and  the  local  authorities  the  levees  were 
held  until  from  Greenville  to  Lake  Providence  the  river  had  risen  6  inches  higher 
than  ever  before  recorded.  A  crevasse  then  occurred  at  Brooks  Mill  (R.  506)  (May  9), 
followed  by  a  break  in  the  Panther  Forest  levee  (R.  451),  on  May  13,  the  Greenville 

gauge  reading  44.15  feet  at  the  time.    These  breaks  lowered  the  flfjTod  height  below 
liem,  and  no  breaks  were  reported  until  May  25,  when  a  crevasse  occurred  at  Lelond 
(R.  484)  the  Greenville  gauge  reading  44.2. 

No  breaks  have  yet  occurred  in  the  levees  of  Mississippi  or  Louisiana  in  the  third 
district. 

The  Brooks  Mill  orevas^e  was  gauged  May  13 ;  35,000  cubic  feet  per  second  was 

flowing  through  it.    Its  width  was  ^0  feet.    No  effort  has  been  made  to  hold  the 

.  ends,  and  while  the  levee  is  caving  away  at  the  rate  of  about  10  feet  per  day,  the 

crevasse  is  widening  slowly,  due  to  the  break  occurring  at  a  reentrant  angle  of  the 

levee  line. 

A  measurement  of  the  flow  through  the  Panther  Forest  crevasse  was  made  May  17, 
and  found  to  be  about  72,000  cubie  feet  per  second.  The  crevasse  had  widened  to 
1,023  feet^  May  25  a  width  of  1,400  feet  wfis  reported. 

In  addition  to  the  wate^  flowing  through  these  crevasses,  there*is  a  large  overflow 
iron)  the  Arkansas  River,  around  the  head  of  the  levee  system.  A  measurement  of 
the  discharge  across  the  railroad  track  from  Arkansas  City  to  Pine  Bluff  is  being 
made,  as  a  large  flow  is  reported  into  Bayou  Bartholomew,  below  the  latter  place. 
The  Tensas  Basin.  Arkansas,  appears  to  be  greatly  flooded,  with  the  exception  of  the 
high  ground  in  tlie  vicinity  of  Lake  Chicot,  and  from  Grand  Lake  to  the  Louisiana 
State  line.  The  effects  of  the  flood  are  also  beginning  to  be  felt  along  the  bayous  in 
Louisiana,  which  extend  into  Arkansas. 

The  crevasse  at  Brooks  Mill  occurred  in  a  levee  of  poor  material,  which  became  so 
saturated  with  water  as  to  be  unable  to  withstand  the  pressure,  and  yielded  by 
sloughing.  At  Panther  Forest,  in  an  underlying  layer  of  quicksand,  the  water  at- 
tained such  a  head  as  to  break  through  a  layer  of  buckshot  behind  the  levee ;  the 
quicksand  was  quickly  washed  out  and  the  levee  sunk  into  the  cavity.  A  similar 
accident  occurred  previously  near  this  locality,  but  the  overlying  mass  sunk  in  such 
a  manner  as  to  cut  off  the  flow  below,  and  by  covering,  the  submerged  mass  with 
bagging  on  which  was  piled  sacks  filled  with  earth  the  levee  was  brought  to  the  . 
water  surface  again,  ann  a  crevasse  was' prevented. 

Forty-four  feet  on  the  Greenville  gauge  is  the  limit  to  which  the  levees  of  Tensas 
Basin,  Arkansas,  in  their  existing  condition  may  be  expected  to  withstand  the  action 
of  a  flood.  When  the  crevasses  occurred,  at  numerous  points  were  similar  conditions 
developing  as  caused  the  breaks.  For  over  40  miles  the  crown  of  the  levee  was  but 
a  few  inches  above  the  water  surface.  Waves  caused  by  wind  storms  break  over 
these  low  levees  and  saturate  the  interior  slopes.  Material  freshly  placed  is  soon 
converted  into  mud.  Even  when  the  levee  is  well  sodded  the  resisting  power  of 
earth  must  be  largely  reduced  by  this  saturation,  and  where  the  crown  has  a  width 
of  from  2  to  4  feet,  as  i«  usual  in  these  localities,  there  is  little  resisting  power  to 
spare. 

THB  FLOOD  OF  1892. 

Through  the  third  district,  from  Arkansas  City  to  Lake  Providence,  the  river  has 

attained  a  height  never  before  recorded,  and  at  the  date  of  this  report  is  still  rising. 

In  the  following  table  the  maximum  heights  at  the  gauge  stations  in  the  districts 
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duiing  the  floods  of  1882, 1890, 1891,  and  of  1892  to  May  27  are  given,  together  with 
thoee  of  Helena  and  Cairo : 


Statlana. 


1882. 


1890. 


1891. 


White  River 

Arkftnsafi  City  . . 

Green  villa 

Lake  Providence 

Yicksbarg 

Cairo 

Heleiia 


48.40 
47.00 
41.68 
38.32 
48. 7& 
61.87 
47.2 


60.4 
49.5 
43.45 
41.0 
49.0 
48.8 
47.7 


47.7 

48.2 

43.25 

41.1 

48.1 

46.2 

44.7 


49.6 

44.2 

41.65 

48.4 

46.2 

46.8 


From  Greenville  to  Lake  Providence  this  year's  flood  has  exceeded  that  of  1890  by 
about  seven-tenths  of  a  foot,  while  from  Arkansas  City  to  Lake  Providence  it  has 
exceeded  that  of  1882  by  over  2i  feet.  This  increased  height  of  the  flood  line  in  the 
Third  district  can  be  attributed  only  to  the  influence  of  levees.  At  Helena  this 
year's  gauge  reading  is  1.9  feet  below  that  of  1890,  and,  while  there  have  been  ab- 
normal flo^is  in  both  the  White  and  Arkansas  rivers,  the  heights  attained  are  not 
due  to  their  action^  except  at  Arkansas  City.  On  Mav  9,  when  the  Brooks  Mill  break 
occurred,  the.  maximum  reading  of  the  Lake  Providence  gauge  was  recorded ;  on ' 
May  13  the  reading  of  the  Greenville  gauge  was  44.15,  and  on  May  16  that  at  Vicks- 
burg  attained  its  maximum.  The  great  floods  of  the  White  and  Arkansas  n\ers 
have  reached  the  Mississippi  since  these  dates,  and,  while  they  have  raised  the 
river  at  Arkansas  City  five-tenths  of  a  foot,  the  extra  water  has,  to  date,  been  carried 
off  by  the  crevasses  and  by  the  overflow  into  the  Tensas  Basin  from  the  head  of  the 
levee  system  to  Pine  Bluff,  Ark. 

A  table  is  also  submitted  giving  the  maximum  measured  river  discharges  at  the 
latitude  of  Lake  Providence,  together  with  the  estimated  flow  by  that  latitude,  when 
escape  through xsrevasses  was  included: 


- 

Cubic  feet  per  second. 

1882. 

1800. 

1891. 

1892. 

Meaaured  diseharsres 

1,057,000 
2,000,000 

1,288,000 
1,720,000 

1,346,000 
1,400,000 

1,433,000 

Estiqiated  flow 

This  table  shows  what  has  been  accomplished  by  the  levee  construction  since  1882, 
at  least  35  per  cent  more  water  during  floods  is  at  present  retained  between  the  levee 
lines.  But  it  is  also  evident  that  the  height  of  levees  must  be  largely  increased  if 
the  country  is  to  be  protected  against  a  flood  of  the  size  of  that  of  18^. 

An  increiise  of  discharge  of  376,000  cubic  feet  per  second  has  been  accompanied  at 
Lake  Providence  by  an  increase  of  flood  height  of  3.3  feet. 

SURVEYS,   GAUGES,  AND  OBSERVATIONS. 

The  gauges  at  Greenville,  Arkansas  City,  Clarendon,  and  Yazoo  City,  which  have 
been  under  the  charge  of  this  office,  have  been  daily  read.  The  bulled  boards  at 
Arkansas  City  and  (&eeuville  have  been  repaired. 

Surveys  were  made  at  Ashbrook  Neck,  Greenville,  and  Louisiana  Bend  while  the 
works  were  in  progress. 

In  October  an  hydrographic  survey  of  Lake  Providence  Reach  was  made,  and  also 
in  the  vicinity  of  Pecan  Grove,  to  determine  changes  due  to  the  Raleigh  crevasse  of 

Four  sets  oflow-wat-er  discharge  observations  were  taken  at  Wilsons  Point  in 
October,  and  two  parties  are  at  present  engaged  in  measuring  the  high-water  dis- 
charge ;  one  at  Wilsons  Point  and  the  second  at  Arkansas  City. 

The  discrepancies  in  the  discharge  observations  at  Wilsons  Point  and  Arkansas 
City  noted  last  season  are  still  more  marked  this  year.  Careful  observations  are 
being  taken  to  determine,  if  possible,  the  cause  of  these  discrepancies. 

A  detailed  description  of  the  operations  of  the  survey  party  will  be  found  in  the 
accompanying  report  of  Assistant  Engineer  Hider. 
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KSPORT  OF  ASSISTANT  ENGINEER  ARTHUR  HIDRR  ON  SURVEYS)  GAUGES,  AND  OBSBRr 

VATIONS,  THIRD  DISTRICT, 

The  force  employed  on  this  work  was  as  follows : 


Date. 


Num- 
ber. 


Nature  of  work. 


1891. 

Jnfie 

July 

August... 

September 

October... 

November 

December. 

1892. 

January . . 

February . 

March.... 

April 


Preparing  maps  for  annual  report  and  reducing  discharge  measurementa. 

Reducing  levee  locations  in  Arkansas  to  uniform  scale  and  making  profiles 
of  new  leveea. 

Making  tracings  of  levee  locations  In  Arkansas  and  preparing  a  skeleton  map 
of  Lake  Providence  Reach  for  annual  report. 

Locating  new  levees  at  G-reenvllle,  Stella  Crevasse,  and  Shipland,  Miss. ;  pre- 
paring profiles  and  approximate  estimates. 

Low-water  survey  of  Lu.e  Providence  Beach  and  of  the  river  in  the  vtcinity 
of  the  Raleigh  Crevasse,  La.    Low- water  discharge  at  Wilsons  Point. 

Continuation  of  low-water  survey  and  discharge  observations  at  Wilsons 
Point,  and  taking  soundings  along  Greenville  Front. 

Plotting  survey  of  Lake  Providenoe  Beabh  and  in  the  vioinity  of  Kaleigh. 


Plotting  and  computing  low-water  discharge  and  velocity  observations  at 
Wilsons  Point,  and  in  Lonisiana  Bend. 

Checking  P.  B.  marks  in  the  vicinity  of  Greenville  and  making  progress 
sketches.* 

Plotting  new  locations  of  levees  in  the  third  district,  on  charts,  and  com- 
putations. 

Discharge  observations  at  Arkansas  City  and  Wilsons  Point. 


The  surveys  have  been  under  the  charge  of  Mr.  W.  P.  Richards  until  November  1, 
1891 ;  since  that  time  the  party  has  been  under  the  charge  of  Thomas  C.  J.  Baily,  Jr. 

Fieldwork. — A  party  wae  organized  October  5  to  make  the  annual  low- water  sur- 
vey of  L.  P.  Reach.  The  survey  began  at  Carolina  Landing  and  extended  to  Point 
Lookout.  A  survey  of  the  river  was  also  made  in  the  vicinity  of  Pecan  Grove,  La., 
in  order  to  determine  changes  due  to  the  Raleigh  crevasse  of  March,  1890.  One 
hundred  ranges  were  put  up  and  sounded,  30  miles  of  caving  banks  located,  and  60 
angles  of  the  triangular  system  of  Lake  Providence  Reach  measured. 

Low-water  discharge  was  measured,  four  sets  of  measurements  being  taken  at 
Wilsons  Point  and  one  in  Louisiana  Bend;  also  three  sets  of  velocity  observations 
were  taken  to  locate  point  of  maximum  velocity  at  low  water  in  Louisiana  Bend. 

A  survey  was  made  alone  Gi'eenville  Front,  seventy  sections  being  sounded  out  to 
and  beyond  low  water.    Tne  party  was  disbanded  November  22,  1891. 

On  April  11,  1892,  a  part;^  was  organized  to  measure  the  high-water  discharge  at 
Wilsons  Point,  and  on  April  18  another  party  was  put  in  the  field  to  measure  the  dis- 
charge at  Arkansas  City.    These  parties  are  still  taking  observations. 

Office  work. — From  June  until  November  and  from  December  until  April,  the  office 
force  was  employed  on  the  following  work : 

Map8  and  tracings. — Arkansas  levees,  Tensas  Front,  Lake  Providence  Reach,  vi- 
cinity of  Raleigh  Crevasse,  construction  works  at  Ashbrook  Neck,  Greenville  Har- 
bor, and  Louisiana  Bend  (20  sheets). 

Comparative  sections  have  been  selected  and  plotted  in  Lake  Providence  Reach,  as 
determined  by  the  low- water  surveys  of  1882,  1883,  1884, 1886,  1888,  1890,  1891:  com- 
putations made  also  for  similar  sections  above  Greenville.  The  geographical  coor- 
dinates of  twenty  stations  have  been  determined,  and  recent  levees  placed  on  six  sets 
of  lithographed  charts. 

High-water  discharge^  WiUona  Point. — On  April  16,  the  high-water  observations 
were  begun.  Twenty-eight  measurements  have  been  made.  The  section  adopted  is 
the  same  as  used  in  1891,  meter  stations  300  feet  apart. 

The  survey  steamer  Meter  is  used  in  the  work  and  is  kept  as  near  as  possible  on 
the  intersection  of  two  ranges,  marking  the  meter  station  during  the  time  of  obser- ' 
vation,  the  revolutions  of  the  meter  being  counted  consecutively  and  recorded  at  in-  • 
tervals  of  one  minute.  Each  station  is  occupied  for  five  minutes  or  more,  until,  in 
the  Judgment  of  the  chief  of  party,  an  average  velocity  has  been  registered.  Great 
care  is  taken  that  the  steamboat  has  the  same  position,  with  reference  to  the  cross- 
range  at  the  end  of  the  observation,  that  it  had  at  the  beginning. 

Observations  taken  on  this  section,  to  determine  the  movement  of  the  steamboat 
while  occupying  the  meter  stations,  demonstrates  the  fact  that  the  lateral  drift  of 
the  steamboat  with  a  skillful  pilot,  while  the  meter  observation  is  being  taken,  is 
but  a  small  source  of  error  in  comparison  to  that  introduced,  when  at  the  end  of  the 
counting  on  a  station,  the  steamboat  is  ahead  or  back  of  its  initial  point. 

This  section  is  free  from  "boils'*  and  eddies,  and  but  little  difficulty  is  experi- 
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enced  in  keeping  the  steamboat  in  the  desired  position,  and,  consequently,  is  favor- 
able for  meter  work. 

The  current  meter  used  for  low-water  observations  was  a  Price  No.  5,  an  old  in- 
strument that  gave  but  indifferent  ratings.  For  the  high-water  discharge,  Price 
No.  38  (new)  is  being  used  with  very  satisfactory  results.  Thus  far  three  ratings 
have  been  obtained,  one  taken  from  the  steamboat  in  Old  River,  Louisiana,  and  two 
from  a  skiff  near  Wilsons  Point.  The  rating  taken  in  Old  River  was  in  considerable 
current ;  those  near  Wilsons  Point  in  dead  water ;  the  results  ai*e  practically  identical. 

The  current  meter  is  attached  to  a  225-pound  lead,  submerged  to  i%  the  depth,  rev- 
olutions counted  by  means  of  a  telegraph  sounder  in  a  circuit  generated  by  four  hff 
Clanche  cells ;  soundings  being  taken  with  a  20-ponnd  lead  on  a  |-inch  cotton  line, 
each  sounding  being  located  by  a  transit  angle  on  shore. 

On  May  19,  the  meter  observations  were  checked  by  subsurface  floats  submerged 
to  A)  of  the  depth,  and  the  mean  velocity  as  given  by  the  meter  found  to  be  2  per 
cent  greater  than  that  given  by  the  floats. 

These  float  observations  also  showed  that  the  current  is^  nearly  at  right  angles  to 
the  discharge  section  and  that  comparatively  few  ''boils"  existed. 

The  crevasse  at  Brooks  Mill  (506  R.^,  which  took  place  May  9,  was  measured  on 
May  13,  and  was  found  to  be  670  feet  wide,  with  a  discharge  of  35,000  cubic  feet  per 
second  and  widening  very  slowly. 

The  results  of  field  computations,  as  made  by  Mr.  T.  G.  J.  Baily,  chief  of  the  survey 
party  for  the  low-water  discharge  of  October  and  November,  1^1,  and  of  the  high- 
water  discharges,  April  16  to  May  19,  1892,  are  given  below : 

Low-water  discharge  mcasuremenU,  Lake  Providence  Reach,  1891, 


Dftte. 


October  16,1891.. 
October  17. 1891.. 
October  19, 1891  . . 
October  20, 1891 . . 
November  12, 1891 


WilBonb 
Point 
gauge. 


Feet. 
1.06 
0.92 
0.72 
0.76 

—0.04 


Width. 


Feet. 
3,296 
3,296 
1,587 
3,296 
3,296 


Depth. 


Feet. 
20.7 
20.8 
42.8 
19.6 
19.3 


Mean  ve- 
locity per 
second. 


Ftet. 
1.960 
1.956 
1.963 
1.929 
1.841 


Area. 


Sq.  feet. 
68,244 
68,444 
67,912 
68.971 
63,959 


Discharg:^ 
perBocond. 


Cubic  feet. 
133,727 
133,892 
133, 917 
138,050 
117,187 


Measarements  of  October  16,  17,  20,  and  November  12,  1891,  were  taken  at  Wilsons  Point;  that  of 
Ootol)er  19,  at  Louisiana  Bend. 

Approximate  results  of  discharge  measurements  at  Wilsons  Point. 


Dis- 
charge 

over 
bank  per 
second. 


1892. 
Apr.  16  ! 
18 
19 
20 
21 
22 
23 
25 


Hay 


Feet. 
35.60 
36.55 
36.78 
37.20 
37.45 
87.75 
38.08 
38.68 
38.98 
39.18 
39.36 
39.67 
39.84 
40.12 
40.22 
40.82 
40.46 
40.62 
40.73 
•41.00 
40.84 
40.75 
40.82 
41.00 
40.80 
40.85 
40.75 


3,925 
3,931 
8,932 
3,934 
3,935 
3,937 
3,938 
3,941 
3,943 
3,944 
3,945 
3,946 
3.946 
8,946 
3,946 
3.946 
3,946 
3.946 
3,946 
3,946 
3,946 
3,946 
3,946 
3,946 
3,946 
3,946 
3,946 


Feet. 

Feet. 

49.2 

5.611 

50.2 

5.629 

60.7 

6.835 

51.7 

6.972 

52.2 

5.854 

52.0 

5.811 

63.7 

6.105 

54.7 

6.084 

64.8 

6.035 

53.9 

6  324 

54.8 

6.399 

56.4 

6.233 

56.1 

6.014 

56.0 

6.011 

66.0 

6.416 

66.7 

6.627 

65.9 

6.083 

56.1 

6.985 

56.9 

6.054 

57.1 

6.086 

56.8 

6.257 

.56.8 

6.872 

57.0 

6.994 

57.5 

6.696 

56.8 

6^695 

57.5 

6.631 

67.6 

6.619 

Sa.ft. 
193. 400 
197. 300 
199,300 
203,600 
205,300 
204,800 
211, 70O 
215,500 
216, 800 
212,600 
216, 400 
223.300 
221,500 
221, 100 
221,000 
223,900 
220,800 
220,^)0 
224,600 
225,200 
224,400 
224,200 
225, 100 
226.900 
224,100 
227,100 
226,800 


8q.ft, 

Sq.ft. 

100 

1,21)0 

2,700 

600 

1,700 

5,700 

1,500. 

V 

366 

4.600 

7,000 

5,766 

1,400 

2,000 

100 

2,500 

3,766 

1,800 

4,666 

400 

100 

700 

1,100 

2,666 

2,666 

100 

Cubic  feet. 
1,086.200 
1, 110, 700 
1, 162, 900 
1,  215, 800 
1,202,000 
1, 190, 300 
1,292,200 
1,311,400 
1,305.300 
1,344,600 
1,384,600 
1,  391, 700 
1,  332, 000 
1, 328, 900 
1,421,000 
1,259,700 
1,343,100 
1,817,600 
1, 359, 600 
1, 370, 800 
1.403,900 
1,316,300 
1,351,300 
1,269,600 
1,253,900 
1,278,800 
1,274,400 


Ou.ft. 


2,500 
3,300 
"  100 

m 
m 
m 
H)a 
.00 
m 
m 
m 
too 

100 

too 
too 

!00 

:oo 

KM) 

:oo 

!00 
!00 
iOO 


Total  dis- 
charge per 
second. 


Cubiefe^t. 
1,086.200 
1, 110, 700 
1,162,900 
1, 215, 800 
1, 202, 000 
1,192,800 
1,296,600 
1,315,600 
1, 310, 600 
1, 851. 000 
1,392,800 
1,400,600 
1,400,600 
1,341,800 
1,433,400 
1,272.100 
1,355,400 
1,329.900 
1, 371, 900 
1,383,100 
*1, 416, 100 
*1, 328, 500 
tl,  363, 600 
tl,  281, 700 
tl,  266, 100 
tl,  291, 000 
tl,  286, 600 


*  Crevasse  Brook's  Mill  May  0. 


t  May  13, 1892,  Panther  Forest  Crevasse 
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Hi(jh-water  discharge,  Arkansas  City,  Arkansas. — ^The  same  discharge  section  as  that 
adopted  in  1891  was  used.  The  snag  boat  Thos,  B.  Florence  was  employed  for  meter 
worK.  and  similar  methods  employ^  as  at  Wilsons  Point  station.  Twenty-three 
complete  measurements  have  been  made.  The  first  discharge  obtained  was  April 
23.  Four  observation^  have  been  taken  to  determine  the  direction  of  current  cross- 
ing the  discharge  section;  two  to  locate  the  steamboat,  and  to  determine  change  of 
position  whUe  meter  stations  were  being  occupied.  Four  ratings  of  new  current 
meter  No.  39  obtained,  and  one  complete  discharge  measured  by  means  of  double 
floats.  The  crevasse  at  Panther  Forest,  which  took  place  May  13,  was  measured  on 
the  17th;  the  width  was  found  t-o  be  1,020  feet  and  discharge  72,000  cubic  feet  per 
second.    This  crevasse  is  enlarging  rapidly. 

Below  is  given  the  results  of  the  field  computations  of  the  discharge  measurements 
to  May  21,  as  madp  by  Mr.  G.  H.  Miller,  chief  of  the  party. 

Besults  of  discharge  measurements  at  Arkansas  City,  Ark, 


Apr.  28 
26 
2« 
27 
28 
29 
80 
Hay  2 
8 
4 
4 
6 

e 

7 
9 
10 
11 
12 
18 
14 
16 
19 
21 


Feet. 

Feet 

48.36 

46.90 

+.65 

47.07 

+.17 

47.26 

+.18 

47.46 

+.20 

47.61 

+.16 

47.78 

+.17 

47.96 

+.18 

48.02 

+.06 

48.10 

+.08 

48.10 

+.08 

48.25 

+.15 

48.  S8 

+.08 

48.56 

+.22 

48.76 

+.20 

48.80 

+.06 

48.88 

+.08 

48.96 

+.07 

49.14 

+.19 

49.14 

49.10 

-v04 

49.16 

+.06 

49.27 

+.12 

It.    Sq./eet. 


Sq./eet. 


2,745 

7,088 

........ 

667 

2,774 

2,276 

281 

4,884 

913 

982 

1,276 

744 

1,179 

i,i6i 

2,026 

4,082 

i,ii4 

1.668 

4,413 

7,028 

804 

6,188 

Oubie/eet. 

Ou.ft. 
8,000 

Oubiefeet. 

Fe€t. 

FeeL 

1,457,567 

1,477,767 

6.091 

70.4 

1,408^807 

8,271 

1,407,078 

6.800 

69.6 

1,632,837 

8,765 

1,636,602 

6.620 

71.4 

1,626,867 

4,259 

1, 631, 126 

6.610 

70.9 

1,666.446 

4,763 

1,561,199 

6.267 

71.9 

1,678,239 

6,247 

1,683,486 

6.288 

72.6 

1,611,626 

6,741 

1,617,367 

6.418 

71.6 

1,664,867 

6,729 

1,661,596 

6.725 

71.2 

1,562,137 

7,228 

1,669,860 

6.816 

,  71.4 

1,766,249 

7,368 

1,772,612 

7.168 

71.2 

1.778,885 

7,863 

1,781,248 

7.201 

71.2 

1,614,516 

7,604 

1,625J,019 

6.620 

71.5 

1,684,262 

7,644 

1,691,896 

6.782 

71.7 

1,646,040 

7,784 

1,668,824 

6.659 

71.4 

1,681,488 

8,066 

1,689,654 

6.771 

71.7 

1,621,672 

8,106 

1,629,778 

6.684 

7L2 

1,681,102 

8,347 

1,689,449 

6.116 

72.0 

1,688,438 

8,488 

1,691,871 

6.362 

72.0 

1,492,861 

8,519 

1,500,880 

6.025 

71.5 

1,435,479 

8,605 

1,444,084 

6.900 

70.8 

1,442,498 

8,7X7 

1,461,275 

6.742 

71.6 

1,498,266 

9,034 

1,602,300 

6.987 

7L6 

1,421,272 

9,184 

1,480,466 

6.770 

7L2 

KoTB.— Very  hlghtwind  on  May  4.  Obseryatdoiia  taken  in  ▲.  M.  and  P.  M.  Obaervatdon  of  16th  was 
taken  by  means  of  doable  floats. 

A  comparison  of  the  results  at  Arkansas  City  and  Wilsons  Point,  making  allow- 
ance for  the  two  crevasses  on  the  right  bank  between  the  two  stations,  shows  an 
average  excess  of  about  210,000  cubic  feet  per  second  in  the  Arkansas  City  dis- 
charge. 

As  the  measurements  have  been  taken  with  equal  care  at  both  places,  some  other 
cause  besides  errors  of  observation  must  be  looked  for  to  account  for  this  large  dif- 
ference.   The  cause,  it  is  believed,  will  be  found  among  the  following: 

(1)  The  river  section  at  Arkansas  City  is  comparatively  narrow,  being  about  500 
feet  less  than  that  at  Wilsons  Point.  Hhe  increase  of  section  due  to  scour  during 
the  time  the  observations  were  taken  at  Arkansas  City  was  4,057  square  feet,  while 
at  Wilsons  Point  there  was  a  filling  up  of  the  section  of  4,700  square  feet.  This 
scourinj^out  of  bottom  causes  upward  **  boils"  and  eddies,  the  meter  consequently 
registering  too  high  velocities  to  ^ve  the  discharge  accurately. 

(2)  The  effect  of  reservoir  capacity  of  100  miles  of  river  between  the  two  stations. 

(3)  The  increased  velocity  registered,  due  to  lateral  drift  of  the  steamboat  while 
the  meter  stations  were  occupied;  as  on  account  of  "boils"  and  surface  eddies  it  is 
much  more  difficult  to  kee^  m  position  than  at  Wilsons  Point  station. 

Observations  are  now  being  made  at  both  stations  by  using  double  floats  to  check 
«th\B  meter  results,  and  by  locating  the  path  of  the  steamboat  while  observations  are 
taken  to  eliminate  what  errors  occur  from  these  causes.  These  corrections  will  be 
made  in  the  final  computations. 

CABE  OF  FLEET  AND  REPAIRS  TO  PLANT. 

The  floating  plant  and  other  property,  when  not  in  use,  has  been  collected  and 
oared  for  about  1  mile  below  Greenville,  Miss.    One  barge  and  the  old  dry  dock  have 
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boon  lost  during  the  year,  and  six  pilie-drivers  dismantled.  Ten  model  barges  have 
been  repaired  by  the  general  service;  nine  barges  and  two  quarter  boats  have  been 
docked  and  repaired  at  the  fleet;  thirty-one  barges,  ten  quarter  boats,  five  mat  boats, 
and  two  dump  scows  have  been  calked  and  repaired  above  light  water,  and  minor 
repairs  made  to  nearly  all  the  plant.  Ten  new  barges  (120  Uy  28  by  6  feet)  and  a 
floating  dock  have  been  built  by  contract  and  received. 

The  cost  of  the  barges  was  $2,475  delivered  below  the  falls  of  the  Ohio  River  at 
Louisville.  The  floating  dock  is  185  by  50  feet.  Its  contract  price  was  $19,510,  with- 
out pumping  machinery,  deliveted  at  Louisville.  The  pumps  from  the  old  dock,  and 
two  engines  from  condemned  pile-drivers  have  been  placed  upon  her,  and  work  satiB- 
factorily. 

There  is  appended  a  list  of  floating  property,  giving  its  condition,  and  an  esti- 
mate of  the  cost  of  making  such  repairs  as  are  needed  for  next  season's  work.  A 
large  number  of  the  boats  have  been  in  service  over  ten  years,  and  arfe  reauiring 
each  year  an  increased  expenditure  to  render  them  serviceable.  To  work  with  three 
revetment  parties,  as  was  done  last  season,  requires  a  large  addition  to  the  plant  of 
the  Third  district.  At  least  forty  barges  and  two  towboats  should  be  added  to  the 
fleet. 

There  are  also  appended  to  this  report  abstracts  of  proposals  for  levees  and  mate- 
rial, and  finaneial  statements,  and  it  is  accompanied  by  maps  of  the  revetment  work 
constructed  at  Ashbrook  Neck,  Greenville,  Louisiana  Bend,  and  of  Lake  Providence 
Reach. 

Respectfully  submitted. 

C.  MCD.  TOWNSEND, 

Cajpi,  of  Engineer». 

Col.  C.  B.  COMSTOCK, 

Corps  of  Engineers.  Brvt,  Bng,  Gen*,  U.S.A., 

President  Mississippi  River  Commission, 


Plant,  Third  district. 


Description. 


Pieces. 


Condition. 


HeadqoATter  boat 

Survey  qasTter  boat 

Mechanics'  quarter  boat 

Fleet  quarter  boat 

Office  qaarter  boat 

Laborer's  quarter  boat 

Weaving  barges 

Barges: 

Model  (120 by  28  feet).... 

Square  (120  by  28  feet)... 

Square  (120  by  26  feet) . . . 

Square  (120  by  26  feet).. . 

Square  (100  by  25  feet).. . 

Square  QOO  by  25  feet)... 

Square  (75  by  15  feet) . . . . 

Mooring  (120  by  26  feet)  . 

Square  (100  by  20  feet) . . . 

Pile-drivers 

Grader,  hydraulic: 

NaS 


No.l. 


No.  77 

Ikimp  scows  (100  by  25  feet) . . 
MoaUng  dock  (185  by  50  feet) . 
Steamboats: 

Osceola 


Yidalia. 


Meter 

Steam  tug  Parker 

Yawls 

SUfb 

Pontoon  1,  end  dock  1,  and  flats  7. 

Machine  shop 

Carpenter  shop 


Good. 

Do. 

Do. 
Bad.  Keeds  new  hull  and  other  repairs. 
Fair. 

Bad.    Bequire  new  hulls. 
Bad.    Will  laslfanother  season  with  ordinary  repairs. 

Good. 

Good.    Built  last  season. 

Good. 

Bad.    Require  new  gunwales  and  declc. 

Good. 

Bad.    Bequire  new  gunwales  and  deck. 

Bad. 

Bad.    Need  new  deck  and  deck  fitunes. 

Da 
Pair. 

Bad.  Needs  new  sides,  deck  and  deck  ftame,  and  re- 
pairs to  machinery. 

Fair.  Needs  repairs  to  hull  below  water  line,  and 
calking. 

(Joed. 

Pair. 

(rood.  Built  last  season. 

Bad.    Needs  new  cylinder  timbers  and  repairs  to  hull 

and  cabin. 
Bad.   ^lequires  new  cylinders  and  repairs  to  hull, 

cabin,  and  machinery. 
Fair.    Ordinary  repairs. 

Do. 
Bad. 
Do. 
Fair. 

Bad.    Needs  new  gunwales  and  calking. 
Bad.  Not  worth  repairing. 
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Entimaied  eont  of  repairs. 

Moving  cabiiiN  from  the  hulls  of  H laborers'  (|iiarttir  boats  to  other  boatit  aud 

remodeling  rabins,  8  boata,  at  $1,250  each $10,  OOO 

Sheathing  gunwales  and  other  repairs  on  6  mattress  boats,  to  render  them 

serviceable  for  next  season's  work,  6  boats,  at  $250  each 1, 600 

Rebuilding  sides  nad  decks  of  7  square  barges,  at  $l,3b0  each 9, 450 

Repairs  to  5  small  barges,  at  $1,250  each 750 

Repairing  with  new  deck  frames  and  deck,  2  mooring  barges^  at  $550  each. .  1, 100 

Repairs  to  Grader  No.  1  (on  hull) '. 550 

Rebuilding  sides,   new  deck  frame,  and  deck,   and  replacing  machinery 

Grader  No.  3 2,000 

Repaii-ing  8  small  barges,  at  $250  each 2, 000 

Repairing  steamer  Osoeoia,  now  cylinder  timbers,  and  repairs  to  hnll  and 

cabin  .'. 3, 500 

Repairing  steamer  Vidalia,  hull,  cabin,  machinery,  and  new  cylinders 3, 000 

New  gunwales  and  repairs  to  deck  frame  aud  deck  of  machine  shop 2, 500 

For  ordinary  repairs  to  other  parts  of  the  plant  during  the  season  not  enu- 
merated above 10, 000 


46,350 


Cost  of  lerees  in  Arkansas,  third  distridf  built  and  enlarged  by  the  United  StateSf  from 

1882  to  May  31,  1892. 


Year  built. 


1882-'91 . . 


1891. 


1892 


Naue  of  levee. 


Built  by- 


(See  aDmiftl  report  for  1891) 

Expended  for  high-M'aiei  protection  tuid  engineering 
expen»e8. 


Cubic 
yards. 


2, 162, 762 


Brooksfield 

Lucca  loop , 

Snnnyside 

Luna  levee 

Columbia 

Leland 

Boggy  Bayou 

OpoHDuni  Fork 

Suunyside  extension 

Cracraft 

Spur  of  Leland  levee 
Expended  for  high-water  protection  and  engineering  ex- 
penses January  1, 1891,  to  May  31, 1892. 

Totai  yardage  to  May  31, 1892 

Total  cost  to  May  31, 1892 


Joseph  M.Whitehill... 

.^o 

Sunnyaide  Company — 

RobtE.  Craig 

do 

do 

A.  li.  Fudge 

Joseph  M.Whitehill... 

Campbell  &,  Gaiigan 

J.  C.  Jlodge , 

do 


Cost,  in- 
cluding ex- 
tra work. 


16,576.2 
420,000 
42.181 

32. 205. 5 
17,453.2 

45. 127. 6 
92,923.3 
99,948.7 

117,973.5 

43, 383. 6 

8, 072. 4 


$482,  547. 17 
I  102,535.91 
I 

4, 143. 80 
76,650.00 
6, 748. 96 
7, 007. 27 
3,272.47 
7. 897. 33 
23, 953. 32 
24, 987. 18 
16, 221. 34 
&1, 222. 95 
1,  291.  58 
36, 783. 17 


3,098,606 


799,462.45 


Location  on 

iucii  to 
mile  map. 


R  Op.  425 

R  Op.  428 

il.490 

R.467 

R.469 

R.470 

R  Op.  426 

R  0».  427 

R.491 

R.  613 

R.470 


Cost  of  levees  in  Mississippi,  third  distrioty  built  and  enlarged  by  the  United  Slates,  from 
,      188£  to  May  SI,  1893, 


Year  built. 


1882-'91 . 


Kame  of  levee. 


Built  by- 


(See  annual  report  for  1891) 

For  protection  and  engineering  expenses  (see  an- 
nual report,  1891). 


1, 672, 619. 3 


Timothy  Sullivan. 

do. 

Carey  &  Mims  — 
W.  A.  Pollock.... 
Harvey  &  Scott... 

, do 

do 


1891 Clover  HiU. 

Longwood 

Skipwith  (Upper) 

Skip  wit  li  (Lower) 

Ofluts  Front 

Port  Anderson  to  Offuts. . 

Timberlake  to  Port  An- 
derson. 

Protection    levee    near 
Greenville. 

(Jretinville 

Stc'lla  crevasse 

Sbipland 

Asbbrook  Neck 

CatflshPoint 

Expended  for  high-wat^sr  protection  and  engineering  ex- 
penses, J^inuary  1,  1891,  to  May  31,- 1892. 

Total  yardage 

Total  cost 


Withers  &  Montgomery . 


"Ware  &  Donovan . . . 
Timothy  Sullivan... 
T.  AV.  Scott  &  Co... 
A.  A.  Arnold  &  Co. , 
John  A.  Ware  . 


Cubic 
yards. 


Cost,  in- 
cluding ex- 
tra work. 


39. 168. 5 
61,824.6 
42, 752 
23,776 

358, 717. 2 
41,16L7 
51, 153 

16,863 

60. 586. 6 
44. 105. 

156.548 
56. 676. 3 
36;  832. 8' 


2,651,774.0 


$398. 630. 45 
95, 175. 57 

8.225.38 
18, 647. 00 
10.688.00 

5,034.21 
101,717.00 

9,061.63 
12, 296. 98 

4,441.74 

6,715.49 
8, 159. 42 

19.411.95 
9, 559. 52 
5, 156. 59 

25, 494. 16 


Location  on 

indi  to 
mile  map. 


L  634 
L  602 
L  528 
L  520 
L  445-478 
L  443-444 
L  441-443 

L  479 

L  478 
L  503 
L  543 
L  446 
L  423 


738,814,98 
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Coat  of  levees  in  Louisiana,  third  disfrivt,  huilt  and  enlarged  by  the  United  States,  from  1S8-2 

to  May  31,  1892, 


Yoarbailt. 


1882-'91.... 


1891. 


Kanmofleveee. 


Built  by— 


Cabio 
yards. 


Cost,  in 
cladiug  ex- 
tra work. 


(Soean^nal  report  for  1891) 1,299,398.6 

Expended  for  high-water  protection  and  engineer-  i 

ing  expenses.    (See  fuinual  retnirt,  1891.)  I 

Elton '. I  John  Scott  &  Son I    345.918.2 


niawara. . 


Expeni 
Jann 


J.  E.  Mulcahy  and  J.  E. 
Sullivan, 
idod  liigh-water  protection  and  engineering expeustMi, 
annary  1 .  1891,  to  May  31, 1892. 


349,241 


Totia  yardage  to  May  31, 1892. 
Total  cost  to  May  31, 1892 


1,994,557.8 


Location  on 

inch  to 
mile  map. 


$288. 856. 78 
96,  910. 67 

97,582.43 
56,577.04 

23,367.90 


563,294.82 


K542 
R562 


Estimate  of  work  to  he  done  in  the  Mississippi  levee  district  during  the  season  of  1892- 9S, 

From  Hughes  to  Catfish  Point :  Yards. 

2,900-2,960 68,600 

2,800-2,900 103,100 

2,700-2,800 71,100 

2,600-2,700 57,100 

2,500-2,600 61,400 

2,400-2,500 87,600 

2,300-2,400 75,400 

2,150-2,300 101,500 

Total '. .'635, 800 

From  Catfish  Point  to  Timberlake : 

Catfish  Point  levee • 115,200 

8,400-3,500 68,200 

3,500-3,600 63,300 

3,600-3,700 70,000 

3,700-3,800 70,000. 

3,800-3,900 74,800 

3,900-3,970 32,900 

Total 494,400 

Upper  Bolivar : 

Waxhaw  levee 90,000 

Stokes  Front 125,800 

Above  Rosedale 20,000 

Beulah  to  Clarks 49,000 

Total 284,800 

.The  whole  amount  of  work  heroin  estimated,  consisting  entirely  of  enlargement 
work,  is  1,405,000  cubic  yaids.  It  is  not  at  present  exiiected  that  it  will  be  neces- 
sary to  build  any  new  levoes. 
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Li3t  of  levees  in  Tenaae  Basin,  Louisiana,  third  United  States  district,  which  require  to 

he  built  and  enlarged. 

[Prepared  in  office  board  of  State  engineers,  at  reqnest  of  Capt.  C.  HoD.  Townsend,  Corpe  of  Sn- 
gineers,  V,  8.  Army,  April  23, 1892.] 


Stretoh  of  levee  line. 


Top  of  levee  referred  to  high  water, 
-  1890.    Length  In  feet. 


Total 
length 


T 


Descriptive  name. 


Miles  below 
Cairo. 


Parish. 


Below 
hiffh 
water. 


Be- 
tween 
Oand 
2  foot 
above 
high 
water. 


Be^ 
tween 
land 
2  feet 
above 

high 


Be- 
tween 
2and3 

feet 
above 

high 
water. 


Be- 
tween 
8  feet 

and 
above 

hiffh 
wattor. 


levee  • 
line 
be- 
tween 
points. 


State  line  to  Pilchers  Point. . 
Wilson  Point  to  DonnaYista. 
LongwooQ  to  Elton  levee 
Elton  levfie  to  Dessona. . . 
niawara  to  Pecan  Grove. 
Pecan  Groye  to  Hendifraon . . 

Henderson  to  Maaoot 

Maaoot  to  Omega 

Millikena  Bend  to  Cabin 

Cabin  Teele  to  YonngsPoiDt. 

Yonngs  Point  to  Eloho 

Elcho  to  Biggs 

Biggs  to  B^ord 


520  to522| 
531^  to  5351 
538  toSaOi 
542   to  544 

572|  to  57U 
57d^to575{ 
575{  to  578} 
582   to585| 

585|to583i 
5(»|to504 
504  toeo2i 

603itoe0^ 


East  Carroll . 

....do 

...do 

....do 

...do 

...do 

...do 

Ma^lison 

...do 


7.500 


1,500 
6,300 


13,800 
3,900 


8,200 


.do. 
.do. 
.do. 
.do. 


2,400 

800 

1,100 

200 


400 


5,200 

i'ioo" 


8,300 
13,200 


8,700 


8,800 


8,800 
2,000 

8,200 


1,800 
1,500 


8,800 
2,800 

12,600 
1,000 
8,875 
6,500 


2,100 
1,900 

13,000 
1,300 

18,800 
7,100 


4,900 

8,'60e' 

15,'200' 

9.800 
1,700 
10,100 
6,000 


Feet. 

18,500 

1C,700 

7,000 

18,400 

4,900 

5,700 

11,000 

14,000 

28,000 

38,800 
4,000 

84,576 
.20,100 


11,500  19,000 


50,475 


67,700 


50,000 


216,675 


State  line  to  Piloher  Point:  This  line  now  nnder  contract  by  State  of  Lonisiana. 

Wilson  Point  to  Donna  Vista:  This  line  has  12  to  15  feet  crown,  and  a  ridge  on  river  edge  equal  to 
high  water,  1890.      . 

Elton  levee  to  Dessona:  TTpper  end  of  this  line  threatened  by  caving  bank. 

Illawara  to  Pecan  Grove:  Tnreatened  by  caving  bank  within  few  yean. 

Pecan  Grove  to  Henderson :  Small  levee,  with  average  crown  of  8  feet. 

Henderson  to  Mascot :  Lower  end  threatened  by  caving  bank ;  now  nnder  contract  by  fifth  Louisiana 
levee  district. 

Mascot  to  Omega:  Upper  end  threatened  by  caving  bank. 

MiUikens  Bend  to  Cabin  Teele:  Threatened  by  caving  bank;  new  levee  containing  about  465,000 
cubic  yards  will  be  required  here  the  coming  season. 

Youngs  Point  to  Elcho :  New  levee  will  be  required  here  the  coming  season. 

Biggs  to  Bedford:  Portions  of  this  line  threatened  by  caving  bank. 

The  remainder  of  the  line  In  the  third  United  States  district,  Louisiana,  aggregating  about  47  miles 
in  detached  stretches,  stand,  at  a  grade  equal  to  8  feet  above  the  high  water  of  1^ ;  but  in  most  cases 
it  also  requires  enlargement  of  section  and  general  repair.  The  levee  reported  as  below  high  water  of 
1880  has  a  ridge  on  river  edge  of  crown  up  to  height  of  said  high  water. 


Ahslraot  of  proposals  for  barges  received  and  opened  by  Capt,  C.  McD,  Toumsend,  Corps 

of  Engineers,  June  8, 1891. 


Na 

Name  of  bidder. 

Per  barge. 

Bemarks. 

1 

Wiegel  Brothers 

12,475 
3,210 

Accepted. 

9 

DavuiL.  Barmore..« 
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Ahetraotof  proposals  for  material  received  a\id  opened  by  Capt,  C.  MoD.  Toivneend,  Corps 

of  Engineers,  June  10, 1891, 

8T0KB. 


Name  of  bidder. 

Aahbrook. 

Greenville. 

No. 

On  bank 
at  work. 

On  bank 
at  Arkan- 
sas City. 

On  barges 
at  work. 

On  barges  at  Green- 
vine. 

On  bank    On  bank 

at  Green-'afc  Arkan- 

ville.      sas  City. 

8 

W.  L.  Killebrew 

Per  yard. 

Per  ton. 
$2.09 
2.24 
1.50 
1.90 
2.10 

Per^r*. 

Per  yard. 

fa.  19 

2.80 

Per  yard. 

Per  ton. 

Per  ton. 
$2.09 

11 

J.  H.  McCarthy 

n 

Little  Rook  Granite  Co.* 

13 

Joseph  Evins 

1.90 

14 

lS«a  Hartweff 

$2.10 

2.10 

2.10 

$2.10 

2  10 

T> 

W.E.Himtt 

$1,991 

Iff 

Johnston  Barrett 

2.79 

2.49 

2.40 

2.79 

*  Contract  awarded  for  stone  at  Ashbrook  Neok. 
t  Contract  awarded  for  stone  at  Greenyille. 

BRUSH  AND  POLES. 


No. 

Name  of  bidder. 

Ashbrook. 

Greenville. 

Lonisiana  Bend. 

Brush. 

Poles. 

Brush. 

Poles. 

Brush. 

Poles. 

1 

Hunter  A  Frey  * 

W.L.Kmebrewt 

Elisha  Evins  t 

Pereord. 

$1.12 

1.33 

Pereord. 

$1.75 

2.90 

Per  eord. 

$1.10 

L48 

Pereord. 
$1.75 
2.74 

Pereord. 

Pereord. 

3 

4 

$L14 
L17| 
L87 

$2.74 
L97^ 
2.25 

13 

Joseph  Evins r  - ,  -  ^ . 

1.12 

1.80 

L12 

LOO 

*  Contract  awarded  for  brush  and  poles  at  Greenville  and  Ashbrook. 
t  Contract  awarded  for  brush  at  Louisiana  Bend. 
I  Contract  awarded  for  poles  at  Louisiana  Bend. 


PtopoeaU  for  material  received  and  opened  hy  Capt.  C,  MoD.  Towntendf  Corps  of  Engi- 

neeri,  June  10, 1891. 


Name  of  bidder. 


Harry  B.  Coffin* 

S.E.Forsaith  Maunfactnr- 

insCo 

Lee  Brothers  &Co 

Broderick  &,  Bascom  Co.  t . . 
Llvermore  F.  and  M.  Co  ... . 

M.K.Bnok&Co.{ 

W.H.Langdale 


$2.70 
8.40 


2.83 
2.84 
8.12 


I 


I 


$4.81 

5.25 
5.20 
4.82 
4.96 
5.06 


I 


5.48 
5.20 
5.16 
5.83 
5.37 


I 
V 


$4.81  $17.95 


22.70 
20.40 
20.81 
27.29 
20.81 


51 


$18.68 

22.70 
20.40 
21.65 
2L72 
21.70 


$2.60 
2.00 


2.70 
2.96 


I- 


$2.58 

2.00 
2.60 


2.70 
2.06 


$4.00 
6.45 


5.25 
4.15 


$2.00 
7.25 


6.50 
5.53 


$0.22 

10.75 
0.05 
0.00 
9.75 

11.00 
0.24 


*  Contract  awarded  for  wire,  strand,  cable,  spikes,  and  staples, 
t  Contract  awarded  for  manila  rope^ 
i  Contract  awarded  for  oldvisea. 
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Abstract  of  projwsah  for  stone  for  Louisiana  Bendy  Louislaimj  retceired  and  opened  by 
Capt.  6'.  McD,  Townsend,  Corps  of  Engineers,  March  28, 1892, 


No. 


10 


11 


Name  aud  residence  of  bidder. 


Joseph  Evins,  Dartlanelle, 

Ark. 
Harvey  S.  Irwin,  Loniavllle, 

Ky/ 

J.  V.  Hoag,  jr.,  Pittabar«, 
Pa. 


W.   S.   Hunt,    Greenville, 
Miae. 


Fred.  Hanger,  Little  Rook, 
Ark. 


Frederick  Hartweg,  Dayton, 
Ky. 

Lewis  F.  Kavanangh  and 
Ayers  A.  Strange,  Mem- 
pliis,  Tenn. 

Edward  Hely,  West  Plains, 
Mo. 


W.    L.    KiUebrew,   Vicks- 
barg,  Miss. 


EUslia     Evlns,    Memphis, 
Tenn. 


Price  bid  per 
yard  or  ton. 


;  6,000 
10,000 
[10,000 


$0.56 
.65 

2.eo' 

2.30 

2.50 

1.90 
1.24 

.98 

.60 

1.07 

2.24 
L58 


1.74ft 
L74A 
1.74  A 
l.lDft 

at  $0.49 
at  .60' 
at     .65| 


$0.64 
.72 


Est! 
mated 
cost 

of 

tow- 
ago 
per 
yard 

or 
ton. 


.18 
.18 


.26 
.74 


.41 
.22 
.18 
.40 
.46 

.46 
.46 
.46 


Total 

cost 

per 

yard 

or  ton. 


$1.19 

1.37 

2.60 

2.30 

2.68 

2.08 
1.24 

1.24 

1.34 

1.97 

2.24 
1.99 

1.99 

IWA 

1.92ft 

2.14ft 

l.e5ft 

.05 

1.06 
1.11 


Total 
cost  of 
15,000 
yanls 
deliv- 
ered. 


$17,850 

2C,550 

39,000 

34,500 

40,200 

31,200 
18,600 

18,600 

20,100 

29,550 

33,600 
29,850 

29.850 
29,535 
28,935 
32,235 
24,885 

4,750 
10,600 
11,100 


remarks. 


On  U.  S.  barges  above  Jack- 

souport,  Ark.,  528  miles. 
On  U.  S.  barges   at  Apple 

Creek,  Mo.,  WO  miles. 
On   contractor's  barges    at 

Louisiana  Bend. 
On  U.  S.  barges  at  Louisiana 

Bend. 
Qn  U.  S.  barges,  Greenville, 

Miss.,  42  miles. 
On  bank  at  Greenville,  Miss. 
On  U.  S.  barges  at  Lonitiana  • 

Bend. 
On  U.  S.  barges  at  mouth 

White  River. 
On  U.  S.  barges  at  Rosldare, 

HI.,  620  miles. 
On  contractor's  barges    at 

Louisiana  Bend, 
On  bank  at  Louisiana  Bend. 
On   n.  S.  barges  at  West 

Memphis,  Ark.,  290  milsa. 

Do. 

On  bank  at  Arkansas  City, 

Ark.,  82  miles. 
On  bank  at  Greenville,  Miaa., 

42  miles. 
On  bank  at  West  Memphis, 

Ark.,  290  miles. 
On  n.  S.  barges  at  Seare\', 

Ark.,  848  miles. 
[All  on  TJ.  S.  barges  at  Bna- 
I    sards    Roost,    Ark.,    848 

miles;   United   States    to 
[    take  to  any  point. 
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Ahatraci  of  proposals  for  stone  for  Ashhrook  yeck^  Mit^sissippi,  rteetmil  and  opened  by 
Capt  C.  McD,  Townsend,  Corps  of  JCngineers,  March  SS,  1S9S. 


No, 


11 


Name  and  residence  of 
bidder. 


Joseph  Evins,  DardaneUe, 
Ark. 

Harvey  S.  Inrin,  Louis* 
vme,Xy. 

Johnston  Barrett,  Frank- 
fort, Ky. 

J.  V.  Hoag,  Jr.,  Pitteburg, 
Pa. 

W.  E*  Hunt,  Greenville, 

HiM. 

Fred  Hanger,  Little  Bock, 
Ark. 


Fred  Hartweg,I>ayton,Ky. 

Lewis  F.  Kavanaagh  and 
Ay  ere  A.  Strange,  Mem- 
phis, Tenn. 

Edward  Hely,  West  Plains, 
Mo. 

W.  L.  Klllebrew,  Vicks- 
barg,  Miss. 


Elisha  Evins,  Memphis, 
Tenn. 


G.  A.  Bienert,  Bald  Knob, 
Ark. 


Price  bid  per 
yard  or  Ion. 


[  5,000 
1 10,000 
10,000 


10.56 

.65 

1.97 

2.12 

2^ 

2.15 

1.19 

1.63 

.60 

1.97 

2.24 
•    1.58 

1.58 

1.19A 

1.74,«J 

atiO.49 

at     .60 

at     .65 

L75 


Esti- 
mated 
coetof 
towage 

per 
yard  or 

ton. 


Total 
cost  per 
yarttor 
tcm  de- 
livered. 


$0.61* 
.64 


.05 


.05 


.33 
.37 
.05 
.37 
.37 
.37 
.26 


$1.06* 

1.29 

L97 

2.12 

2.42 

2.20 

!.19 

1.68 

L26 

1.97 

2.24 
1.91 

1.91 

1-56,^ 
1.79ft 

.86 

.97 
1.02 
2.01 


Total 
coetof 
10,000 
yards 
deliv- 
ered. 


$10,650 

12,900 

19,700 

21,200 

24,200 

22,006 

11,900 

16,800 

12,600 

19,700 

22,400 
19,100 

19,100 
15,690 
17,990 
4,300 
9,700 
10,200 
20,100 


Bemarka. 


On  U.  S.  barges  above  Jnck- 

Bonport,  Ark..  435  miles. 
On  U.  S.  barges  a&  Apple 

Creek,  Mo.,  624  miles. 
On  contractor's   barges  at 

Ashbrook  Neck. 
On    U.  S.  barges   at  Ash- 
brook Neck. 
On   contractor's  barges  at 

Ashbrook  Neck. 
On    bank   at   Huntington, 

Miss.,  0  miles. 
On    U.  S.  barges  at  Ash- 

brook  Neck. 
On  bank  at  Arkansas  City, 

6  miles. 
On  U.  S.barges  at  Rosiclare, 

lll.,544niTltiS. 
On  ooutracter's  barges  at 

Ashbrook  Nock. 
On  bank  at  Ashbrook  Neck. 
Ou  U.  S.  barccs  at  West 

Memphis,  444  miles. 

Do. 

On  U.  S.  barges  at  Searcy, 
,  Ark.,  262  miles. 
On  bank  at  Arkansas  City, 
Ark.,  6  miles. 

(All  on  TJ.  S.  barges  at  Buz*^ 
sards  Koost,  Ark. ;  Ufiited 
States  to  take  to  any  point, 
202  miles. 

On  U.  S.  barges  at  Helena, 
Ark.,  138  miles. 
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Abstract  ofpropoaaU  for  stone  for  Greenpille,  Miss,,  received  and  opened  hy  Copt,  C, 
McD.  Townscndy  Corps  of  Engineers,  March  $8, 1891^. 


No. 

Name  and  reeidence  or 
bidder. 

Price  bid  per 
yard  or  ton. 

Esti. 

mated 

cost  of 

towage 

per 

Total 
cost  per 
yard  or 
londe- 

Total 
cost  of 
15.000 

yards 
deUy. 

ered. 

Bemarka. 

yard  or 
ton. 

Uvered. 

Joseph  Evins,  Dardanelle, 

10.55 

10.58 

IL13 

$16,950 

On  U.  &  barges  above  Jack- 

sonport.  Ark.,  474  miles. 
On  UT  S.  barges  at  Apple 

Harvey  8.  Irwin,  Louis- 

.65 

.67^ 

1.32i 

19,875 

viU^Ky. 

Creek,  Mo.,  558  miles. 
On  U.  S.  barges  at  Green- 

f             2.12 

2.12 

31,800 

J.  V.  Hoag,  Jr.,  Pittsburg, 

1 

ville,  Miss. 

Pa. 

1                2.42  , 

2.42 

86,800 

On  contractor's  barges   at 
GreenviUe,  Miss. 

W.  E.  Hont,  Greenville, 
Miss. 

,         1-87J 

^87i 

28,125 

On  bank  at  Greenville. 

r          1.22 

1.22 

18,300 

On  U.  S.  barges  at  Green- 

Fied  Hanger,  Little  Bock, 

viUe. 

Ark. 

ir63 

.18 

L81 

27,150 

On  bank  at  Arkansas  City, 
Ark.,  40  miles. 

.60 

.69J 

1.29^ 

19,425 

On  XT.  S.  barges  at  Rosidare, 
HI.,  478  miles. 

FredHartweg,  Dayton.Ky 

1.07 

1.97 

29,550 

On  contractors'  barges  at 
GreenviDe. 

2.24 

2.24 

33,600 

On  bank  at  Greenville. 

Lewis  F.  Kavanaugh  and 

1.58 

.36i 

1.94i 

29,175 

On  XJ.  S.  barges   at  West 
MemphU,  2&mUes. 

Ayers  A.  Strange,  Mem- 

phis,- Tenn. 
Edward  Hely,    West 

• 

1.58 

.86^ 

L94| 

29,175 

Do. 

Plains,  Mo. 

10 

W.  L.  KiUebrew,  Vicks- 

r               1.19  A 

.40 

L59A 

23,965 

On  XJ.  S.  barges  at  Searoy, 
Ark.,  294  miles. 

bnrg.  Miss. 

1.74  A 

1.74,^ 

26,235 

On  bank  at  Greenville. 

U 

EliBha  Evins,  Memphis, 
Tenn. 

[5,000atf0.49 
no,  000  at     .60 
[lO.OOOat     .65 

.40 
.40 
.40 

.89 
LOO 
LOS 

4,450 
10,000 
10,600 

On  X7.  S.  barges  at  Buzzards 
Boost,  Ark.,  294  miles, 
United  States  to  take  to 

.    any  ^int. 

Abstract  of  proposals  for   stone  for  Delta  Point,  LotUeiana,  received  and  opened  6y 
Capt.  CMcD,  Townsend,  Carps  of  Engineers,  March  28,1892, 


No. 


Name'  and  residence 
of  bidder. 


Joseph  Evins,  Dar- 
danelle, Ark. 

Harvey  S.  Irwin,  Loais- 
vme,Ky. 

J.  V.  Hoag,  jr.,  Pitts- 
burg, Pa. 

W  JE.  Hunt,  jr.,  Green 
v!lle.  Miss. 

Fred  Hanger,  Little 
Bock,  Ark. 

Fred  Hartweg,  Day- 
ton, Ky. 


Lewis  F.  Earanangh, 
and  Ayers  A. 
Strange.  Memphis. 

Edwaid  Hely,  West 
Plains,  Mo. 

W.  L.  KiUebrew 


Price  bid 

'  per  yard  or 

ton. 


Ill 


Elisha  Evins,   Mem- 
phis, Tenn. 


(10. 


fO.55 

.65 

2.70 

2.40 
2.40 

L90 
1.29 

L59;. 
.60. 

2.33 

2.63 
1.58 

L58 

L59 

2.09 
000at|0.49 
000  .60 
000        .65 


.67* 


SI 


.26 


.48 

.48 
.12i 


.52 
.52 
.52 


Bemarka. 


|L22i 

$1,842.50 

L54 

2,310.00 

2.70 

4.050.00 

2.40 
2.65 

8,600.00 
3, 975. 00 

2.41 
L29 

3, 615. 00 
1,935.00 

L59 
L49i 

2.385.00 
2.242.50 

2.83 

8.495.00 

2.63 
2.06 

8.945.00 
3,000.00 

2.06 

3,090.00 

L71i 

2,572.60 

2.09 
LOl 
L12 
L17 

3,135.00 
1, 615. 00 
1,670.00 
1,755.00 

On  XT.  S.  barges  above  Jack- 
sonport.  Ark.,  565  miles 
tow. 

On  XJ.  S.  bar^w  at  Applo 
Creek,  Mo.7679  miles  to  w. 

On  contractor's  barges  at 
work. 

OnXJ.  S.  barges  at  work. 

On  XJ.  S.  barges  at  Green> 
viUe. 

On  bank  at  Greenville, 

On  XJ.  S.  bargesat  Delta 
Point.      . 

On  bank  at  Delta  Point. 

OnXJ.  S.  barges  at  Bosi- 
olare,  HI.,  Smiles. 

On  contractor's  barges  at 
DelU  Point. 

On  bank  at  Delta  Point. 

On  XJ.  S.  barges  at  Mem- 
phis, Tenn.,  369  miles. 

Do. 

On  XJ.  S.  barges  at  Haines 

BluiL  Miss..  20  miles. 
On  bank  at  DelU  Point,  La. 
fOn  XJ.  S.  barges  at  Bnx- 
J  sards  Boost,  Ark.,  410 
\  miles.,  XJ.  S.  to  take  to 
I     any  point. 
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Abstract  of  proposals  for  stone  for  BolivaVy  Miss.,  received  and  opened  }>y  Capt.  C.  McD, 
Totvnsend,  Corps  of£ng%nsers,  March  28,  X89£, 


Ih 

a. 

'A  . 

Ho. 

Name  and  rwldenoe  of 
bidder. 

Price  bid  per 
yard  or  taji. 

til 

Hi 
III 

Bemarks. 

.• 

Joseph  Evina,  Bftrdanelle, 

$0.65 

$0.49 

$1.04 

$1,560.00 

On  17.  S.barges  above  Jack- 
sonport,  Ark..  388  miles. 

On  U.  S.  barges  at  Apple 
Creek,  Mo..  197  miles. 

.65 

.61 

1.26 

1,890.00 

viUe.Ky. 

Johnaton  Barrett,  Frank- 
fort, Ky. 

L97 

1.^ 

2,955.00 

On  contractor's  barges  at 

J.  V.  Hoag.  jr.,  Pittsburg, 

C               2.49 
t  .             2. 19 

2.49 

3,736.00 

Pa. 

2.19 

3,285.00 

On  tr.  a  barges  at  Bolivar. 
On  bank  at  Arkansas  City, 

W.  E.  Hun*,  GreenviUo, 

2.15 

.13 

2.28 

3,420.00 

Miss. 

. 

Ark. 

Fred  Hanger,  Little  Bock, 

<               1.17 
\               L64 

1.17 

1.756.00 

On  U.  S.  barges  at  Bolivar. 
On  bank  at  Arkansas  City, 

Ark. 
On  U.  S.  bargee  at'Bosi- 

Ark.        „ 

.13 

1.77 

2,655.00 

[                    60 

.63 

L23 

1,845.00 

Clare,  HI.,  517  miles. 

Fred  Hartweg,  Dayton, 
Ky. 

1.97 

1.97 

2,965.00 

On  oontractpr's  barges  at 

Bolivar. 
On  bank  at  Bolivar. 

2.24 

2.24 

3.360.00 

Lewis  F.  Ka>vanaugfa  and 
Ayen  A.  Strange,  Mem- 
phis, Tenn. 

Edward    Hely,  West 

L58 

.3U 

1.891 

2,842.50 

On  XT.  S.  barges  at  West 
Memphis,   Ark.,    187 
miles. 

1.58 

.811 

1.89* 

2,842.50 

Do. 

Plains,  Mo. 

10 

W.  L.  KiUebrew,  Vicks- 
burg.  Miss. 

1.19A 

.35 

L54A 

2,323.50 

On  TJ.  3.  Barges  at  Searcy. 

or   Newport,    Ark..    228 

miles. 
fOn  XT.   8.  barges  at  Buz- 
j    sards  Boost.    Ark..  228 
]    miles.  United    States  to 
(    take  to  any  point. 

U 

EUshft  Evins,  Memphis, 
Tenn. 

f  5,000at$0.49 
10,000Bt     .60 
lO.OOOat     .65 

.35 
,35 
.35 

'  .84 

.95 

LOO 

1,260.00 
1.426.00 
1.500.00 

Abstract  of  proposals  for  construction  of  levees,  Tensas  Basin,  in  Arkansas,  received  and 
opened  by  Capt,  C.  McD,  Tovmsend,  Corps  of  Engineers,  September  $8, 1891, 


Ko. 


Kame  of  bidder. 


Opossum 
Fork  Levee. 


Sunnyslde 

Extension 

Levee. 


1 
2 
3 

6 

8 

9 
10 
12 
13 
U 
15 
16 
16a 
18 
23 
25 


Bobert  Johnson 

Flynn  &De6aiis ^ 

A.A.'AmoId  &  Co 

T.S.Aderholdt 

Smith  &  Campbell 

James  ADeaton 

Timothy  Sullivan 

Patrick  F.  Lamb 

J.  £.  Mulcahey  and  J.  M.  Sullivan . . . 

McLanghUn  &  Hayse 

Alex.  IJltringham 

Andrews  Brothers  Construction  Co. 

SoottA  Garbish 

T.  W.  Scott  &  Co 

Joseph  M.  Whitehm 

Campbell  &  Garigan 

Charles  H.  Bodkin 

W.A.Shtppey  &Co 


$0.28| 
.28 
.27  A 


.27,8, 
."25*"* 


.181 

';2ii' 


*  Cunti-oot  made. 


Digitized  by  VjOOQIC 


3200       REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

Ahatract  of  informal  proposals  for  levee  worJc,  received  and  opened  hy  Capt,  C.  McD, 
Touynaend,  Corps  of  Engineers,  March  17, 1892, 


No. 


Name  and  residenco  of  bidder. 


Timothy  Sallivan,  Mempbin,  Tenn . . . 
MoLancchlin  Bron.,  Memphis,  Tenn  . . 
J.  M.  Whitehill,  Arkauaiis  City,  Ark  . 

C.  F.  DoGaris,  Memphis,  Tenn 

J.  C.  Hodge,  Memphis.  Tenn 

E.  Hyner,  Greenville,  Miss .-. . . 

A.  A.  Arnold,  Memphis,  Tenn 


J.  M.  Sullivaii,  Vioksburg,  Miss 

0.  B.  Crittenden,  Gaines  Landing,  Miss. 

Bei^jamin  Talley,  Greenville,  Miss  * 

Thos.  Chovrall,  LtSna  Landing.  Ark 

Wm.  Kode  Koffer,  Arkansas  City,  Ark. 


„  Boggy 
Bayon,  sec- 
ond cross- 
ing. 


Per  ctt.  yd. 

:1? 

.15 
.15J 

.15 
.18 


.161 


€kb1ns 
Landing. 


Per  eu.  yd. 


.17i 
.16 


Leland. 


Per  eu,  yd. 
$0.16/^ 


18  and. 15 
.18 


.16| 
.17| 

.ie" 


.211 


AA\ 


Contract  awarded. 


Abstract  of  proposals  for  construction  of  lere^,  Tensas  Basin,  in  Louisianafreceived  and 
opened  by  Capt,  C,  McD,  Totansend,  Corps  of  Engineers,  September  28,  1891, 


No. 


Name  of  bidder. 


Robt.  JohnHon 

Flynn  &  De  Garis 

A.  A.  Arnold  &  Co 

fTas.  A.  Deaton 

J.  E.  Mulcahev  and  J.  M.  Sullivan* 

McLaughlin  &  Hayse 

Andrews  Bros.  Construction  Co. . . 

John  Scott  &Son 

Lohman  &  Evans 

Jeffiries  &  Dameron 

Ware  &  Donaven 

JohnBavonset 


niawara 
levee. 


Per  ctt. 


'Ctt.  yd. 

■lit 


*  Contract  made. 


Abstract  of  proposals  for  construction  of  levees,  lower  Mississippi  levee  district,  received 
and  opened  by  Capt,  C,  McD,  Towtisend,  Corps  of  Engineers,  September  28, 1891, 


No. 


Name  of  bidder. 


1  Robert  Johnson 

2  Flynn  &  DeGaris 

8     A.A.Amold&Co 

4  T.S.Aderholt 

5  Ernest  Hntiot 

6  Smith  &  Campbell 

7  Jno.  A.  Cannon 

8  Ja8.A.Deaton 

Timothy  Sullivan 

Patrick  F.  Lamb 

W.  S.  Withers 

J.  E.  Mulcahy  and  J.  M.  Sullivan . 

McLaughlin  &■  Hajse 

Alex.  Eltringbam 

Andrews  Bros.  Construction  Co . 

16     Scott  &  Garbish 

]6a  T.W.Scott&Co 

20     Shelton,  Bagnoll  &  Green 

Jeffiries  Sc  Danieron 

Ware  &  Donaven 

Campbell  &  (xarigan 

Pnrdesky  &  Lyman 

L.  C.DuIaney 

John  Bavonset 

W.A.Shippey  &  Co 


Greenville 
I^evee. 


Per  eu.  yd. 
$0.16 


.15 
.14i 


.16rV« 

.20 
.18 


.l^ 


.16J 


.15 
.1,5J 

.i:Ji* 


.14,* 


.19* 


Stella  Cre- 
vasse 
Levee. 


Per  eu.  yd, 
$0.41 
.24 
.22 


.38 
.26* 


.18** 
.18* 


.27 


.38* 


.43* 


Shipland 
Levee. 


Per  eu.  yd, 
$0.14| 


.15|W 

.'l7 
.18* 
.13 
.14 


.121* 


:1? 


*  Contract  made. 
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Abstmct  of  informal  proposaU  for  construction  of  Ashbrook  Neck  Levee  in  Mississippi, 
received  and  opened  by  CapL  C.  McD,  Toionsend,  Corps  of  Engineere,  November  27, 
1891, 


No. 


Name  of  bidder. 


Price  per  cubic  yard. 


P.F.-Lamb..! 

A.  A.  Arnold  &  Co* 

Flynn  &  De  GarU 

J.A. Ware 

W.A.  Shippey 

Tim.  Snllivan 

W.B.  Harvey 

Withers  6c  Montgonw'rj' . 
Shelton&Cot 


$0. 10.    $20  per  acre  for  slHsliing. 

.16* 

.18|* 
Station  1  to  81,  $0. 21 ;  1  to  60,  $0. 17^ 

$0.  l»i-o\>. 
.25 
.18 

.14,'At 


*  Contract  awarded. 


t  Proposal  wididrawn  at  requent  of  contractor  and  his  bondsman. 


Abstract  of  informal  proposals  for  construction  of  Catfish.  Point  Levee,  in  Mississippi, 
received  and  opened  by  Capt,  C.  McD,  Townsend,  Corps  of  Engineers,  December  1, 
1891, 


No. 

Name  of  bidder. 

Price  per 
cubic  yard. 

John  A.  "Ware  * 

$0.14* 
X4 

P.  F.  Lamb , 

Timoth  V  Su  11  i  v  a  n 

i? 

Flj'nii  &  lie  Gariti 

M.  McXighe  &  Co 

•in 

• 

•  Contract  awarded. 
Financial  statement. 

LAKE  PROVIDENCK  REACH. 

Balance  June  30,  1^91 $389,565.79 

Withdrawn $125,000.00 

Trxinsferred  to  Greenville 48, 000. 00 

Transferred  to  Ashbrook  Neck 48, 000. 00 

Transferred  to  plant 26,000.00 

Expended  to  May  31,  1892 108,007.27 

355,007.27 

Balance  May  31, 1892 34,558.52 

In  hand 3 1,558.  .52 

Less  amount  covered  by  existing  contracts  and  liabilil  ies 11, 558. 52 


Available  balance  May  31 23, 000. 00 

Expenditures  apportioned : 

Labor  on  construction 29, 898. 77 

Material  for  construction 42, 768. 43 

Subsistence 9, 622. 54 

Cost  of  plant,  repairs,  and  outfit 9, 391. 06 

Care  of  public  property  . .'. 1,  246. 49 

Towage  and  steamer  expenses 9, 491. 80 

Administration  and  office  expenses 4,  Oil.  06 

Medicines  and  medical  attendance 588. 15 

Miscellaneous 988. 97 


Total 108,007.27 


Amount  that  can  be  proHtably  expended  during  fiscal  year  ending  June 
30,1894 750,000.00 

BNa  92 201 
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Financial  Statement, 

VICKSBURG,   MISSISSIPPI. 

Balance  June  30, 1891 ; $84,464.40 

Mav  17, 1891,  transferred  to  Atchafalaya  and  Red  River,  fourth 

district $3,000.00 

Expended  to  May  31, 1892 36,548.09 

^  39,548.09 

Balance  May  31, 1892 44,916.31 

In  treasury 47,500.00 

Due  other  allotments 2,583.69 

Less  amount  covered  by  existing  contract  and  liabilities 14, 916. 31 

Reserved  for  repairs  to  Delta  Point 15,000.00 

29,916.31 

AvaUable  balance  May  31, 1892 15,000.00 

Expenditures  apportioned : 

Cost  of  plant,  outfit,  and  repairs 2, 640.04 

Subsistence 225. 98 

Care  of  pubUc  property '76.00 

Administration  and  office  expenses  and  inspection 1, 672. 84 

Dredging  under  contract 31, 610, 96 

Mileage,  traveling  expenses,  and  miscellaneous 322.27 

36;  548. 09 

Financial  Statements 

GREENVILLE^  MISSISSIPPI, 

Balance  June  30, 1891 194,786.26" 

October  23, 1891,  by  transfer  from  Lake  Providence 25, 000. 00 

Decembers,  by  tranter  from  Lake  Providence 23,000.00 

Total 242,786.26 

Expended  to  May  81, 1892 193,074.99 

Balance  May  31, 1892 49,711.27 

In  hand 4,711.27 

In  Treasury 45,000.00 

49,711.27 
Less  amount  covered  by  existing  contracts  and  liabilities '. 24, 711. 27 

Available  balance  May  31, 1892 25,000.00 

Expenditures  apportioned : 

Labor  on  construction 57, 982. 67 

Material  for  construction 99, 763. 65 

Subsistence 14,039.77 

Cost  of  plant,  repairs,  and  outfit ^ 4, 062. 49 

C  are  of  p ubl ic  prope rt y 1, 762 .  50 

Towage  and  steamer  expenses 12, 682. 40 

Administration  and  office  expenses 1, 192. 64 

Medicines  andmedical  attendance 961. 05 

Miscellaneous 627.82  . 

193,074.99 

Amount  that  can  be  profitably  expended  during  the  fiscal  year  ending 
June  30, 1894 200,000.00 
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Financial  Statement, 

ASHBROOK  NECK. 

Balance  June  30, 1891 $214,»61.85 

October  23, 1891,  by  transfer  from  Lake  Providence 25, 000. 00 

December  5, 1891,  by  transfer  from  Lake  Providence v 23, 000. 00 

Deposited  for  overpayment  of  voucher .30 

262,962.15 

Expended  toMay  31, 1892 $145,765.21 

Transferred  to  Bolivar 6,000.00 

151,765.31 

BalaneeMay31, 1892 : 111,196.84 

In  hand 14,196.84 

In  treasury 97,000,00 

111,196.84 
Less  amount  covered  by  existing  contracts,  and  liabilities 31, 196. 84 

Available  balance  May  31,  1892 80,000.00 

Expenditures  apportioned: 

Labor  on  construction 28, 648. 72 

Material  for  construction 88,662.18 

Subsistence J  8, 646. 50 

Cost  of  plant,  repairs,  and  outfit 7, 986. 72 

Care  of  public  property 967. 45 

Towage  and  steamer  expenses 12, 782. 46 

Administration  and  office  expenses 2, 962. 32 

Medicines  and  medical  attendance 702. 20 

Miscellaneous 406. 76 

151,765.31 

Financial  Statetnent, 

PLANT,  THIRD  DISTRICT. 

Balance  June  80, 1891 78,533.30 

November  17, 1891,  by  tranfer  from  Levees  White  River  Basin,  2d  district .  331. 17 

December  5,  by  transfer  from  Lake  Providence 1 26, 000. 00 

104  864.47 
Expended  to  May  31, 1892 89|399!67 

Balance  May  31, 1892 15,4&4.80 

In  Treasury 16,000.00 

Due  other  allotments 535. 20 

15,464.80 
Less  liabilities 3,464.80 

Available  balance,  May  31,  1892 '. 12,000.00 

Expenditures  apportioned: 

Labor  on  repairs 31,352.71 

Material  for  repairs 15,854.89 

Care  of  plant,  labor 3,780.00 

Subsistence 9,954.24 

Cost  of  plant,  outfit,  and  supplies 28, 153. 68 

Administration  and  office  exiieuses 304. 15 

89,399.67 


Amount  that  can  be  profitably  expended  during  the  fiscal  year  ending 
July  30, 1894 1 150,000.00 
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Fina7icial  Statement, 

SURVEYS,  GAUGES,  AND  OBSERVATIONS,  TmRD  DISTRICT. 

Balance  Juno  30,  1891 $5,397.09 

Expended  to  May  31, 1892 4,871.71 

Balance  May  31 525.38 

In  Treasury 1,000.00 

Due  other  allotments 474. 62 

Loss  liabilities •. 525.38 

Available^ balance.  May  31,1892  .,.. 000,000.00 

Expenditures  apportioned : 

Pay  gauge  observers 810. 00' 

Discbarge  observations 891. 33 

Surveys 1,400.20 

Steamer  expenses 1, 298. 00 

Outfit  and  material  and  stationery 385. 48 

Miscellaneous 86. 70 

4,871.71 
Amount  that  can  be  profitably  expended  during  the  fiscal  year  ending 
June  30, 1894 12,000.00 

^nandal  Statement, 

LEVEES  LOWER  MISSISSIPPI  LEVEE  DISTRICT. 

Balance  June  30, 1891 89,743.99 

August  31, 1891,  transferred  from  Lake  Providence 9, 825. 00 

Transferred  from  Lake  Bolivar 1, 136. 15 

May  16,  1892,  trauHferred  from  Helena  second  district 5, 000. 00 . 

May  26, 1892,  transferred  from  Helena  second  district 2, 000. 00 ' 

107,705.14 
Expended  to  May  31,  1892 104,615.48 

Balance  May  31,  1892 3,089.66 

In  treasury .• 7,000.00 

Due  other  allotments 3,910.34 

LiabUities 3,089.66 

No  available  balance. 
Expenditures  apportioned: 

For  levee  construction  and  repairs 94, 562. 78 

For  engineering  and  office  expenses 4, 320. 76 

For  high  water  protection 5, 731. 94 

104,615.48 
Amount  that  can  be  profitably  expended  during  fiscal  year  ending  Juno 
30,1894— 

For  construction 500, 000. 00 

For  high  v^ater  protection 10,00a00 

Financial  Statement, 

LEVEES,   TENSAS  BASIN,  TUIRD  DISTRICT,  IN    ARKANSAS. 

Balance  June  30, 1891 168,217.24 

Allotted 14,250.00 

Transfer  from  Lake  Bolivar 11, 647. 00 

Deposit  for  overi>ayment  ot  voucher .05 

Transfer  from  general  service 5, 000. 00 

Transfer  from  Helena 13,000.00 

212,114.29 
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Expended  t<>  May  31, 1892 $146,228.92 

Transferred  to  levees,  Tensas  Basin,  in  Louisiana 43, 165. 97 

189,394.89 

Balance  May  31, 1892 22,719.40 

In  Treasury 18,000.00 

In  hand.., 4,719.40 

Less  amount  covered  by  existing  contracts  and  liabilities 22, 719. 40 

'  No  available  balance. 

Expenditures  apportioned : 

Levee  construction  and  repairs 130, 559. 30 

Engineering  and  office  expenses 8, 687. 67 

High- water  protection 6, 981 .  95 

146,228.92 
Amount  that  can  be  profitably  expended  during  fiscal  year  ending  June 
30,  1894— 

For  construction 750,000.00 

For  high  water.. 25,000.00 

Financial  Slatenient. 

LEVEES  TENSAS  BASIN,  THIRD  DISTRICT,    IN  LOUISIANA. 

Balance  June  30, 1891 , 38,908.18 

Transferred  from  Lake  Providence 10, 219. 00 

Transferred  from  levee,  Tensas  Basin,  in  Arkansas 43, 165. 97 

Transferred  from  Lake  Bolivar 1,181.00 

93,474.15 

Expended  to  May  31, 1892 87,497.00 

Balance  May  31, 1892 5,977.15 

In  hand 5, 97715 

Liabilities 5, 977. 15 

No  available  balance. 

E!tpendituTes  apportioned: 

Construction  and  repair  of  levees 82,789.47 

Engineering  and  office  expenses 4, 015. 71 

High-water  protection 691. 82 

87,497.00 
Amount  that  can  be  profitably  expended  during  fiscal  year  ending  June 
30,  1894— 

Construction 500,000.00 

High  water 10,000.00 

Financial  Statement, 

DRY  DOCK,  THIRD  DKSTRldf . 

Allotted 20,000.00 

Expended  to  May  31, 1892 19,988.57 

Balance  May  31 11.43 

In  Treasury '. 12,500.00 

Due  other  allotments 12,488.57 


inabilities 11.43 

No  available  balance. 
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Expend! tares  apportioned ; 

Constrnction  of  dry  dock $19,660.00 

Services  saperinteudent  of  construction 165. 00 

Mileage  and  travel  expenses - •IGS,  57 

19,988.57 


Financial  StateinenU 


LAKE  BOLIVAR  FRONT. 

Transferred  from  Ashbrook  Neck $6,000.00 


Nothing  expended. 
Amount  covered  by  existing  contracts 

Available  balance,  May  31, 1892  (in  Treasury) . 


1,4)00.00 

5,000.00 

ApproQsimate  value  of  plant  heUmging  to  the  United  States  and  need  upon  the  third  die- 
trict,  Miesiesippi  River,  May,  18931, 


ClasB  of  Property. 


Steamboatfl— 

Etheridge 

Osceola 

Vidiilla 

Meter 

Steam  tuff  Parker 

Mattress  boats 

Quarter  boat  Headqaarter. 
Quarter  boat  (?rlth  outfit) . 

"Do 

Hydraulic  graders 

Hydraulic  grader  (small)  . 
Barges - 

Model 

Square  (new ) 


, 

Approx- 

Pieces. 

iS^at« 

value. 

$0,720 

7,776 

6,768 

3,240 

4,860 

6,075 

1,620 

7.290 

3 

1,215 

2 

19,440 

1 

2,000 

10 

12,060 

10 

25.000 

Class  of  property. 


Barges— Contiuued. 

Square  (decked) 

Machine  shop  (with  outfit).. 

Carpenter  shop 

Pile-drivers  and  machinery  . 

Small  scow 

Yawls 

Skiflfe 

Tools  and  appliances 

Ofilce  furniture,  safe,  etc 

Dnmp  scows 

Surveying  instruments 

Dredge  boat  Menge 


Total  value.. 


Pieces. 


Approx- 
imate 
value. 


$16,867 

2,430 

000 

6,000 

10 

170 

350 

000 

300 

8,100 

2,000 

24,800 


160,391 


lAet  of  civilian  engineers  employed  on  work  of  river  and  harhor  improvement,  in  charge 
ofCapt.  C,  McD,  Tovmsend,  Corps  of  Engiveere,  from  June  SO,  1891  y  to  May  SI,  189S, 
inclusive,  under  the  nver  and  harbor  acts  approved  August  11,  1888,  September  19, 1890, 
and  March  S,  1891, 


Time 
em- 
ployed. 

o  . 

P 

Where  employed. 

- 

Name  and  residence. 

1 

1^ 

1 

Work  on  which  employed. 

Arthur  Elder,  Greenville, 
Miss. 
Do 

5 

15 
15 

ie* 

14 
26 

4 

14 
16 
22 
27 

$250 

250 
250 
176 

175 

175 

175; 
150 

150 

150 

160 

175 

175 

Greenville,  Miss 

do 

Care  of  and  repairs  to  plant. 
Revetment  at  Greenville. 

Do 

AshbrookNeck 

Arkansas  City,  Ark.. 

Ashton,  La 

Kevotment  at  Ashbrook  Neck. 

B.  C.  Tollinger,  Green- 
ville, Miss. 
Do 

Ctmstmction  and  protecting  levees 

in  Arkansas. 
Constructing  revetment  at  Ashton, 

La. 
Dredging  in  Vicksburg  Harbor. 

Construction  of  Louisiana  levees. 

H.  St.  L.  Coppee,  Vlcks- 
burg.  Miss. 
Da 

Vioksburg.Miss 

DIawara,La 

Jno.  J.  Hoopes,  Arkansas 
City,  Ark. 

J.  D.  Van  Meter,  Long- 
wood,  Miss. 

W.  S.  Brown,  Sunnyside, 
Ark. 
Do 

Arkansas  City,  Ark  . . 

Longwood,  Miss 

Sunnyside,  Ark 

Lake  Providence,  La. . 

Sunnyside,  Ark 

Lake  Providence,  La. . 

Construction  and  repair  of  Axkan- 
Hfls  levees. 

Construction  and  repair  of  Missis- 
sippi levees. 

Construction  and  repair  of  Arkan- 
sas levoes. 

Construction  andrepair  of  LouiBiana 
levees. 

Construction  and  repair  of  Arkan- 
sas lovees. 

Construction  and  repair  of  Louisiana 
levees. 

Henry  Goodrich,   Lake 
Providence,  La. 
Do 
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Appendix  7. 

REPORT  OF  LIEUTENANT  JOHN  M1LU8,  CORPS  OF  ENGINEERS,  ON  OPERATIONS  IN  FOURTH 

DISTRICT. 

United  States  Engineer  Office, 

New  Orleans,  La.,  June  S,  189$. 

Sir  :  I  have  the  honor  to  submit  the  following  report  npon  the  works  in  charge  of 
this  office  under  the  Mississippi  Biyer  Commission  for  the  period  from  Jul^  1,  1891, 
up  to  May  31, 1892,  in  accordance  with  recent  instructions  from  the  Commission: 

The  office  has  charge  under  the  Commission  of  the  Fourth  district,  which  extends 
from  Warreuton,  Miss.,  7.4  miles  below  Vicksburg,  to  the  Head  of  tne  Passes.  The 
district  comprises  ^^  miles  of  the  river  and  includes  the  works  of  improvement  at 
Natchez,  Miss.,  and  Yidalia,  La.,  at  the  junction  of  the  Mississippi,  Rea,  and  Atcha- 
falaya  rivers,  near  Tumbull  Island,  Louisiana,  and  at  New  Orleans  Harbor.  It  also 
comprises  the  work  of  construction,  repair,  and  maintenance  of  a  portion  of  the  levee 
system  of  the  district;  the  maintenance  or  certain  gauges,  and  certain  surveys,  ob- 
servations, and  other  special  work. 

improvement  of  the   BHSSISSIPPI  river  at  NATCHEZ,  MISSISSIPPI,   AND  VIDALIA, 

LOUISIANA. 

At  its  meeting  of  November  26, 1890,  the  Commission  directed  that  a  resurvey  of 
those  portions  of  the  river  which  included  the  proposed  works  of  improvement  be 
made,  and  the  sum  of  $1,500,  was  allotted  for  the  purpose. 

This  survey  was  made  as  directed,  and  the  report  and  map  submitted  with  the 
last  annual  report  from  this  office. 

There  have  been  no  additional  fduds  allotted  and  no  further  work  was  done  dur- 
ing the  past  year. 

The  detriment>al  action  of  the  river  which  the  proposed  works  are  intended  to  ar- 
rest still  continues  and  probably  at  an  increasing  rate. 

Money  statemenU 

Natchez,  Mise.,  survey • 

July  1,  1892,  balance  unexpended $114.69 

June  30,  1892,  expended  during  fiscal  year 114.69 

Improving  harbor  at  Natchez,  Miss.,  and  Vidalia,  La. 

Amount  thatcan  be  profitably  expended  during  fiscal  year  ending  June  30, 
1894 $250,000 

WORKS  OF  IMPROVEMENT  AT  THE  JUNCTION  OF  THE  MISSISSIPPI,  RED,  AND  ATCHA- 
FALAYA  RIVERS,  AT  TURNBULL  ISLAND,   LOUISIANA. 

The  condition  of  the  river  channels  in  Hits  vicinity  is  somewhat  peculiar  and  con- 
fusing. Tumbull  Island  is  approximately  rectangular  in  shape  and  is  about  6 
miles  long  east  and  west,  with  an  average  breadth  north  and  south  of  2  miles.  It 
is  situated  on  the  west  side  of  the  Mississippi  River,  about  200  miles  above  New 
Orleans,  and  its  eastern  extremity  is  now  about  a  mile  from  the  west  bank  of  the 
river. 

The  island  was  formerly  a  peninsula  connected  by  a  narrow  neck  to  what  is  now 
the  east  bank,  and  the  main  river  passed  around  its  western  end.  The  Red  River 
then  emptied  into  the  Mississippi  opposite  the  northwest  point  of  the  j^ninsula,  and 
the  Atchafalaya  was  an  outlet  bayou  or  diffluent  whose  head  was  opposite  the  south- 
west point  of  the  peninsula,  about  2  miles  below  the  month  of  the  Red.  Such 
was  the  condition  of  affairs  at  least  as  far  back  as  1578,  the  date  of  the  earliest 
recoided  observation  by  civilized  man,  and  no  material  change  took  place  until  1831, 
when  the  main  river  cut  through  the  narrow  neck,  forming  what  is  now  called 
Turnbull  Island. 

The  cut  off  is  said  to  have  been  made  or  assisted  by  a  Captain  Shreve,  and  in 
some  reports  on  this  subject  mention  is  made  of  difficulties  of  navigation  which  had 
previously  been  experienced  owing  to  the  shoal  water  found  at  the  mouth  of  Red 
River  during  the  low-water  season,  which  the  cut-off  was  designed  to  remedy. 

It  would  seem  entirely  probable  that  prior  to  the  cut-off  a  bar  might  have  been 
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formed  at  the  month  of  Red  River,  wliich  at  low  wator  would  have  impeded  naviga- 
tion, the  same  a«  now  occurs  at  the  mouth  of  the  Wliito,  ArkansaH,  Yazoo,  and  other 
tributaries,  and  it  is  a  matter  of  record  that  even  since  the  cut-off  and  until  a  com- 
paratively recent  date  the  head  of  the  Atchafalaya  went  nearly  dry  at  low  water, 
as  does  the  outlet  Bayou  Lafourche  at  the  present  time. 

Since  the  requirements  of  navigation  prior  to  1831  were  quite  different  from  those 
that  exist  at  this  date,  comparisons  of  low- water  difficulties,  in  the  absence  of  accu- 
rate and  reliable  surveys,  as  they  existed  before  and  after  the  cut-off,  are  not  very 
reliable. 

A  greater  portion  of  the  old  river  bed  which  was  abandoned  by  the  main  river 
when  the  cut-off  was  made  has  become  filled  up  with  sediment,  which  has  formed 
extensive  bars  that  are  dry  except  at  high  water  and  are, thickly  grown  up  with 
young  trees.  There  is,  however,  a  continuous  channel  around  the  island,  much  nar- 
rower than  the  original  river,  which  still  remains  clear  and  navigable  at  high  water, 
though  the  bottom  of  the  portion  north  of  the  island  is  diy  at  low  water  and  navi- 
gation through  that  portion  south  of  the  island  is  maintained  during  extreme  low 
stages  with  difi^culty.  There  are,  besides  these  channels,  various  sloughs,  lakes,  and 
.  ponds  in  the  old  river  bed  that  retain  more  or  less  water  throughout  the  low-water 
season. 

Another  important  change  that  has  taken  place  since  the  cut-off  Is  the  general 
enlargement  of  the  Atchafalaya  in  depth  and  width  and  its  tendency  to  receive  at 
'  certain  stages  the  entire  discharge  of  the  Red  River  as  well  as  a  portion  of  that  of 
the  Mississippi.  In  fact  the  Red  and  Atchafalaya,  with  that  portion  of  the  old 
Mississippi  River  at  the  western  end  of  the  island  between  what  was  formerly  the 
mouth  of  the  Red  and  the  head  of  the  Atchafalaya  as  a  connecting  link,  may  now  be 
regarded  as  forming  really  one  river,  which  has  a  general  direction  parallel  to  that 
of  the  Mississippi,  and  which  approaches  the  latter  at  TumbuU  Island  to  within  a 
distance  of  about  6  miles. 

It  must  be  noted,  however,  in  considering  the  Red  and  Atchafalaya  as  one  river, 
that  a  marked  change  in  the  characteristics  of  this  river  takes  place  at  Tumbnll 
Island.  For  a  long  distance  above  this  point  the  slope  is  very  gentle  and  the  cur- 
rent sluggish  and  at  certain  periods  nearly  slackwater,  or  even  a  temporary  reversed 
current  may  exist.  The  banks  are  low,  heavily  wooded,  nnleveed,  always  overflowed 
in  high  water,  and  are  uninhabited. 

Below  TumbuU  Island  the  section  of  the  river,  though  constantly  enlarging,  is 


still  much  smaller  than  that  immediately  above,  and  the  oanks  are  high  and  culti- 
vated. The  west  bank  is  leveed  down  to  West  Melville,  30  miles  below  TumbuU 
Island,  while  on  the  opposite  bank  the  levee  system  now  extends  down  about  17 
miles  below  the  island.  The  slope  is  much  greater  than  that  above,  the  current  is 
swift,  and  the  presence  of  numerous  rafts  or  jams  of  trees  and  logs  produces  eddies 
and  boils  which  render  navigation  unsafe  without  an  experienced  pilot.  The  banks 
are  caving  rapidly  in  many  places. 

About  w  miles  below  Tumbnll  Island  the  Atchafalaya  begins  to  spread  out  into 
an  intricate  network  of  interconnecting  bayous  and  lakes,  mostly  shoal,  which 
finally  reunite  in  the  vicinity  of  Morgan  City.  The  Bayou  Teche,  which  is  the  prin- 
cipal distinct  bayou  to  the  westward  of  the  Atchafalaya  system,  also  comes  in  near 
Morgan  City,  forming  a  broad,  deep  bayou,  lliis  bayou  continues,  under  the  name 
Atchafalaya  River,  and  after  a  course  of  about  35  miles,  mainly  through  low  sea 
marsh,  it  finally  expands  into  Atchafalaya  Bay,  a  shallow  arm  of  the  Gulf  of  Mexico. 

The  entire  Red  and  Atchafalaya  rivers  system  comprises  in  high  water  a  total 
length  of  about  4,300  miles  of  navigable  river,  and  in  low  water  about  345  miles  for 
A  3-foot  draft  and  132  miles  for  a  5-loot  draft. 

There  is  no  available  deep-water  port  on  the  Lower  Atchafalaya,  and  the  outlet 
for  this  entire  system  is  now  through  the  old  Mississippi  River  channel  south  of 
TurnbuU  Island,  which  here  forms  a  connecting  link  with  the  Mississippi,  and 
thence  by  the  Mississippi  to  the  seaport  of  New  Orleans.  At  high  and  medium 
stages  of  the  river  the  channel  north  of  TumbuU  Island  is  also  available,  but  it  is 
less  direct  than  the  lower  channel  and  is  now  seldom  used. 

The  difficulties  now  experienced  result  from  a  tendency  of  the  Old  River  to  become 
filled  up,  owing  partly  to  the  ab^nce  of  a  definite  current  of  sufficient  strength  to  . 
prevent  the  deposit  of  sediment  and  partly  to  the  sUding  down  of  the  soft  and  re- 
cently formed  banks.  At  low  water  the  navigable  connection  between  the  Red  and 
Atchafalaya  system  and  the  Mississippi  is  almost  invariably  seriously  impaired  and 
has  been  entirely  interrupted  in  several  instances. 

Regarding  the  Red  and  Atchafalaya  as  one  river,  the  direction  and  force  of  the 
current  in  the  branches  of  Old  River  will  evidently  depend  upon  the  relative  height 
of  the  water  in  the  Red  and  Atchafalaya  system  and  in  the  Mississippi,  and  according 
as  the  one  or  the  other  of  these  two  rivers  happens  to  be  the  higher,  or  as  they  are  both 
at  the  same  level,  the  current  through  Old  River  is  toward  the  east,  toward  the 
west,  or  is  ml.    In  the  first  case  there  is  a  greater  or  less  disohjurge  from  tlie  Red  and 
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Atcbalalivva  sysiiMii  iuto  tli«  Mibsissippi ;  or,  otherwiBe  fitated.  Keel  River  proper  has 
then  two  outlets  or  branches,  one  through  the  Atchai'alaya  and  one  into  the  Missis- 
sippi, while  the  discharge  of  the  Mississippi  is  confined  entirely  to  its  own  channel. 

In  the  second  case  the  discharge  of  the  Ked  and  Atchafalaya  is  confined  to  its  ow^n 
channel;  while  a  portion  of  the  water  of  the  Mississippi  is  diverted  from  that  river 
and  passes  down  the  Atchafalaya. 

In  the  third  case  the  two  river  systems  are  Independent  so  far  as  their  discharge  is 
concerned,  which  is  then  practically  the  same  as  would  be  the  case  if  no  connection 
existed. 

During  the  flood  period  other  influences  have  a  material  effect.  The  levee  system 
on  the  west  bank  of  the  Mississippi  is  only  completed  down  to  Bougere,  about  26 
miles  above  Turnbnll  Island,  and  breaks  in  the  levees  above  sometimes  occur.  The 
water  from  the  Mississippi  that  escapes  through  breaks  or  crevasses  above  and  that 
flowing  over  the  bank  between  Bougere  and  Tumbull  Island  fills  up  the  basin  of  the 
Lower  Red  and  tends  to  maintain  an  equilibrium  in  the  stage  of  the  water  in  the 
two  systems  at  Turnbull  Island,  and  so  prevent  a  current  through  the  Old  River.  At 
such  times  there  is  a  general  set  southward  of  the  water  covering  the  low  swamps 
between  the  Lower  Red  and  the  Mississippi,  forming  a  cross  current  which  is  partly 
interrupted  by  the  high  ground  on  the  northwest  portion  of  Turnbull  Island  and  en- 
tirely stopped  by  the  levee  along  the  south  bank  of  Lower  Old  River.  The  water  firom 
the  Mississippi  being  much  more  heavily  charged  with  sediment  than  that  from  the 
Red  and  its  tributaries,  it  seems  very  probable  that  under  these  conditions  the  rat© 
of  filling,  particularly  in  Upper  Old  Kiver,  is  materially  accelerated. 
.  Since  the  bottom  of  Upper  Old  River  has  filled  up  to  a  level  of  about  13  feet  above 
the  zero  of  Barbres  gauge,  all  action  of  a  current  from  one  river  system  to  the  other 
below  that  stage  is  confined  to  Lower  Old  River,  and  at  higher  stages  the  scouring 
action  is  no  doubt  weakened  by  being  divided  between  two  channels  instead  of  being 
confined  to  one.  The  condition  of  absolutely  no  current  through  Lower  Old  River 
is  comparatively  rare,  but  the  two  river  systems  have  at  times  remained  at  so  nearly 
an  equal  stage  while  falling  that  not  sufficient  current  between  the  two  was  formed 
to  move  the  sediment  that  had  been  deposited  during  high  water,  and  entire  closure 
of  the  Old  River  channel  during  low  stages  has  resulted. 

Anothel'  serious  difficulty  has  .been  experienced,  due  to  the  caving  or  sliding  down 
of  the  soft  banks  of  Lo"^'er  Old  River.  The  present  channel  being  mnch  narrower 
than  when  the  main  river  occupied  it,  the  banks  are  in  many  places  of  very  recent 
formation.  When  the  river  falls  to  a  very  low  stage  the  water  is  held  in  the  adjacent 
ponds  and  sloughs  at  a  higher  level  than  in  the  channel,  and  the  underlying  strata 
of  the  banks  are  kept  saturated.  When  no  longer  supported  by  a  hi^h  stage  of  water 
in  tlie  channel,  large  masses  of  the  soft  banks  slide  down,  and  their  weight  causes 
lumps  and  ridges  of  the  stiff  clay  comprising  the  bottom  of  the  channel  to  rise  up, 
frequently  stopping  navigation  entirely  until  these  lumjis  and  ridges  can  b^  cut  out. 

The  general  object  of  the  works  of  improvement  now  in  progress  is  to  rectify  the 
defects  above  outlined,  and  the  present  project  proposes  to  effect  this  by  causing  a 
separation  of  the  Red  from  the  Atchafalaya  at  Tumbull  Island  for  all  stages  of  these 
rivers  below  medium  low  water,  making  the  Red  a  proper  tributary  to  the  Mississippi 
when  it  is  at  or  below  this  stage,  while  the  Atchafalaya  becomes  at  the  same  time 
an  outlet  or  "  diffluent"  of  the  Mississippi.  The  plan  also  contemplates  preventing 
any  further  enlargement  of  the  Atchafalaya,  and  the  whole  work  is  designed  to  have 
no  material  effect  on  the  high-water  regimen  of  the'  various  rivers  involved,  and  to 
produce  no  greater  danger  of  injury  to  property  from  overflow  than  now  exists. 

This  general  project  contemplates  the  following  work:  A  series  of  low  relief  dams 
or  sills,  not  to  exceed  six  in  number,  to  be  built  in  the  Atchafalaya  proper  at  inter- 
vals of  about  a  quarter  of  a  mile.  These  dams  to  be  located  below  the  mouth  of 
Bayou  Des  Glaise,  near  Simmesport,  about  5  miles  below  Tumbull  Island,  lliese 
dams  are  designed  to  prevent  further  enlargement  of  the  Atchafalaya  and  to  limit 
its  discharge  capacity.  They  are  to  be  built  up  of  successive  layers  of  mattresses 
made  of  wUlow  brush  and  timber,  ballasted  with  stone,  and  with  intervening  layers 
of  mixed  gravel  and  clay ;  the  foot  mattresses  to  have  a  width  up  and  down  stream 
of  about  300  feet,  and  the  maximum  de})th  over  the  crest  of  the  dam  to  be  about  7 
feet  at  extreme  low  water.  The  high-water  discharge  over  these  damd  is  intended 
to  be  equal  to  the  flood  discharge  of  Red  River  proper,  or  about  200,000  cubic  feet 
per  second.     . 

A  low  relief  dam  is  also  to  be  built  across  the  river  from  the  west  side  of  Turnbull 
.  Island  to  the  mainland.  This  dam  to  be  constructed  of  successive  layers  of  willows 
and  timber  mattresses,  with  stone  ballast,  and- its  top  and  side  slopes  to  be  heavily 
paved  with  rock.  The  foot  mattress  has  a  maximum  width  up  and  down  stream  of 
280  feet.  The  total  length  of  the  dam  proper  is  935  feet  and  of  the  shore-protecting 
mattresses  about  2,039. 

This  dam  is  to  effect  the  separation  of  the  Red  from  the  Atchafalaya  at  all  stages 
of  the  water  below  the  level  of  its  crest  and  deflect  Red  River  through  Upper  Old 
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River.  To  complete  the  separation  of  the  Red  from  the  Atchafalaya  a  canal  is  to  he 
cut  from  Upper  Old  River  across  Carrs  Point  t^  the  Mississippi;  and  a  dam  or  ob- 
struction is  to  he  huilt  to  close  Upper  Old  River  helow  the  canal  at  some  point  oppo- 
site the  eastern  end  of  Tumhull  Island. 

To  secure  a  navigahle  channel  through  Upper  Old  River  it  is  to  he  deepened  by 
dredging  or  otherwise,  as  may  be  found  most  expedient. 

During  the  process  of  the  above  work  an  attempt  is  to  be  made  to  temporarily 
maintain  navigation  through  Lower  Old  River  by  dredging,  washing  the  bottom 
with  steam  tuf^s,  or  by  other  expedients. 

Uu  to  the  time  of  the  last  Annual  Report  the  following  work  had  been  accom- 
plisned : 

Two  of  the  sill  dams  in  the  Atchftfalaya,  Nos.  1  and  3,  had  been  completed. 

The  sill  or  foot  mattress  and  shore  protection  of  the  Red  River  Dam  were  finished. 
The  two  loyrer  courses  of  crib  mats  were  in  place  and  the  third  course  had  been  con- 
structed and  a  portion  of  it  sunk  in  place. 

Considerable  dredging  had  been  done  both  in  Lower  and  Upper  Old  River,  thon|(h 
the  latter  had  not  prov^  efiective^  owing  to  the  nearly  fluid  state  of  the  material  in 
which  the  work  was  done. 

The  site  of  the  proposed  Carrs  Point  Canal  had  been  partially  cleared  of  trees,  and 
dredffing  at  the  western  end  in  an  experimental  way  had  been  commenced.  The 
telepnone  line  to  connect  the  works  with  West  Melville,  the  nearest  telegraph  sta- 
tion, was  partially  completed  and  repairs  to  the  barges  and  other  portions  of  the 
plant  were  in  progress. 

The  Commission  having  directed  that  the  dam  be  raised  temporarily  to  a  height  of 
5  feet  above  low  water,  or  the  zero  of  Barbres  gauge,  in  order  to  assist  in  increas- 
ing the  current  and  consequentlv  the  scour  in  upper  Old  River  during  the  falling 
stage  of  the  water,  work  on  the  dam  was  resumed  and  continued  until  four  coarses 
were  in  place  and  a  height  of  about  3  feet  above  the  zero  of  the  gauge  obtained. 
The  fourth  course  was  not  entirely  completed. 

The  river  continued  to  fall  rapidly,  finally  reaching  the  unusually  low  stage  of 
1  foot  below  zero  on  November  17,  and  it  became  necessary  to  suspend  work  and 
carry  out  the  instructions  of  the  Commission  given  in  anticipation  of  a  season  of  ex- 
treme low  Water,  and  to  remove  a  portion  of  the  dam  to  permit  boats  to  pass  while 
the  low  water  continued. 

A  part  of  the  upper  course  of  mats  was  therefore  cut  out  by  means  of  a  dredge, 
leaving  over  the  dam  a  clear  channel,  which  for  a  width  of  4.50  feet  has  a  depth  of 
about  5  feet  below  the  zero  of  the  gauge.  In  making  this  cut  the  rock  taken  out  was 
distributed  over  the  apron  below  the  dam. 

MeanwhUo  dredeing  was  continued  in  upper  Old  River,  but  with  no  greater  success 
than  had  attended  previous  work  of  the  kind  in  that  locality.  In  lower  Old  River 
the  usual  difficulties  were  experienced  in  maintaining  the  channel  during  low  water, 
but  to  a  much  less  degree  than  ever  before  at  a  corresponding  stage  of  the  water. 
Dredging  began  as  soon  as  the  water  had  fallen  sufficiently  to  permit  the  dredge  to 
work  and  was  continued  until  the  water  became  so  low  that  the  work  had  to  be 
suspended. 

The  Government  dredges  Menae  and  Pah  Vie  and  a  Hay^ward  bucket  dredge,  hired 
for  the  purpose,  were  used  for  this  work,  and  operations  were  confined  t'O  the  sand 
bar  at  tne  Mississippi  end  of  Old  River,  to  the  '^  Second  Crossing,"  and  to  the  clay 
lumps  and  ridges  in  the  vicinity  of  Ash  Cabin  and  Dead  Tree. 

There  was  also  a  shoal  place  near  Kellers,  in  the  western  portion  of  the  lower  Old 
River,  caused  by  a  deposit  of  sand,  and  several  of  the  old  temporary  contracting  dikes 
were  repaired  and  new  ones  built,  with  a  view  to  removing  the  sand  by  the  scour  of 
the  increased  current  produced. 

By  October  6  the  gauge  at  Barbres  had  fallen  to  2  feet  above  zero  and  lower 
Old  River  had  become  impassable  for  the  regular  steamboats,  though  small  light- 
draft  boats  continue  to  go  throngh  and  transfer  freight  between  Barbres  and  Tom's 
Landing  until  October  30,  when  the  water  had  reached  two-tenths  below  zero. 

Navigation  was  suspended  entirely  from  this  date  until  November  27,  when  both 
the  Red  and  the  Mississippi  rose  rapidly  and  navigation  was  restored. 

During  the  period  when  navigation  was  suspended  through  Old  River  there  were 
of  course  difficulties  in  many  otlier  places  and  through  boats  could  not  have  safelv 
loaded  deeper  than  5  feet  for  any  portion  of  the  Red  and  Atchafalaya  system  which 
remained  navigable.  Even  at  the  extreme  lowest  stage,  1  foot  below  zero  on  Barbres 
:auge,  lower  Old  River  at  no  point  went  entirely  dry,  as  has  always  been  the  case 
eretofore ;  there  being  at  the  shoale  st  places  a  depth  of  not  less  than  1  foot.  Dur- 
ing the  low  water  the  small  snag-boat  Florence,  which  was  loaned  for  the  purpose 
through  the  courtesy  of  Capt.  J.  H.  Willard,  Corps  of  Engineers,  U.  S.  A.,  did  excel- 
lent work  in  lower  Old  River,  clearing  out  snags  and  logs  and  the  series  of  piling  and 
old  temporary  dikes  that  had  previously  been  constructed  in  attempts  to  maintaiii  a 
low- water  channel. 
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From  Boiindinga  taken  tlnriug  the  lowest  stage  it  was  ascertained  that  to  secure  a 
channel  throughout  Old  River  from  the  MissiBniiipi  to  the  deep  water  near  Barbre 
Laodiu^y  with  a  depth  of  5  feet  below  zero  and  a  bottom  width  of  75  feet,  would  have 
required  the  removal  of  only  75,000  cubic  yards  and  had  a  dredge  capable  of  work- 
ing during  low  water  in  san^  stiff  day,  and  soft  mud  been  available,  this  could  easily 
have  been  effected, ^even  witn  a  plant  of  moderate  capacity. 

It  is  at  least  encouraging  to  note  the  apparent  improvement  in  the  channel  of  lower 
Old  River.  This  channel  was  Tery  much  better  last  fall  than  it  has  ever  been  before  at 
corresponding  stages.  In  only  one  instance  during  the  period  of  four  years  covered 
by  the  records  of  Barbre  gauge  in  this  office  has  the  water  been  lower  than  it  was 
in  1891.  In  1887  the  gauge  went  down  to  1.5  feet  below  zero,  and  lower  Old  River  • 
went  entirely  dry.  It  has  frequently  been  closed  completely  when  the  lowest  stage 
was  considerably  above  the  zero  of  the  gauge.  The  lavorable  state  of  affairs  last 
fall  may  have  been  partially  due  to  accidental  causes,  which  resulted  in  maintain- 
ing such  relative  height  between  the  Mississippi  and  the  Red  and  Atchafalaya  rivers 
during  the  falling  stages  as  to  produce  a  defined  current  through  lower  Old  River 
for  a  long  period,  and  so  prevent  the  deposit  of  sediment,  but  it  is  also  believed  to 
be  attributable  to  a  material  extent  to  influences  which  are  now  permanent  or  fa- 
vorably progressive.  These  influences  are  the  improved  condition  of  the  Tensas 
Basin  levee  system,  which  has  lessened  the  escape  of  the  crevasse  waters  from  the 
Mississippi  into  the  Red  and  Atchafalaya  system  above  Bougere  during  floods ;  the 
growth  of  trees  and  the  increased  deposits  on  the  bars  in  lower  Old  River,  tending  to 
narrow  the  channel,  which  has  a  tendency  to  diminish  the  caving  and  the  trouble 
resulting  from  the  forcing  up  of  clay  lumps  and  ridges  in  the  bottom  of  the  chan- 
nel; and  possibly  the  natural  filling  up  of  upper  Old  River,  which  would  have  the 
etfect  of  increasing  the  flow  through  tne  lower  Old  River  when  the  conditions  are 
favorable  to  such  flow. 

The  continuation  of  the  levee  system  south  of  Bougere,  its  present  terminus,  is  a 
matter  which  should  receive  early  consideration  in  connection  with  the  improve- 
ment of  navigation  through  Old  River. 

In  high  water  the  Mississippi  now  flows  over  the  western  bank  and  into  the  basin 
of  the  lower  Red  for  the  entire  distance  of  7  miles  between  Bougere  and  Union  Point, 
carrying  in  a  large  amount  of  sediment  and  tending  to  maintain  a  condition  of 
equilibrium  between  the  stages  of  the  Lower  Red  and  of  the  Mississippi  and  thus  to 
neutralize  the  current  through  Old  River  and  hasten  the  process  of  filling  up.  There 
are  also  several  smaller  gaps  between  Union  Point  and  the  mouth  of  Red  River 
through  which  there  is  a  large  escape  in  extreme  hi^h  water. 

The  Atchafalaya  sill  dams  are  still  in  good  condition  and  no  repairs  were  necessary 
during  the  year.  The  levee  between  the  dams  on  the  right  bauK  had  shown  weak- 
ness during  high  water  of  1891,  requiring  some  work  to  stop  holes  and  repair  damage 
caused  by  sloughing.  After  liie  water  went  down  the  repairs  were  completed  and 
a  public  road  crossing  constructed  over  the  levee. 

When  the  work  was  first  started  a  site  was  leased  and  depot  and  store  houses 
established  opposite  Simmesport.  This  was  convenient  to  the  Atchafalaya  sill  dams, 
but  too  far  from  the  principal  part  of  the  work  during  the  construction  of  the  Red 
River  dam  and  dredging  operations  in  Old  Rivers.  A  new  site  near  Barbres  Land- 
ing was  therefore  leased  and  the  storehouses  and  property  moved  to  it  during  De- 
cember and  January. 

The  telephone  line  was  completed  during  September  and  has  proved  of  very  great 
value,  particularly  in  the  high-water  season. 

Extensive  repairs  to  six  of  the  large  barges  and  to  the  steamer  Biiby,  besides 
minor  repairs  to  other  portions  of  the  plant,  were  made  during  the  year.  Nearly  all 
of  the  plant  was  employed  on  the  work  at  Plaqnemine  and  on  levee  duty  when  not 
needed  at  Tumbull  Island.  The  dredge  Menge  was  returned  to  the  Third  District 
in  February,  being  required  at  Vicksburg  and  no  longer  available  in  Old  River  until 
the  low- water  season.  The  dredge  Fah  Ute  and  the  tug  Comstook  were  taken  to 
New  Orleans  for  repairs,  which  are  now  in  progress,  and  all  other  parts  of  the  float- 
ing plant  were  removed  to  New  Orleans,  where  it  can  be  oared  for  with  greater 
economy. 

In  June  2,532  tons  of  rock  were  borrowed  from  that  stored  on  Turnbull  Island  for 
useon  the  New  Orleans  Harbor  work,  and  a  like  amount  was  returned  to  Tumbull 
Ishand  during  AprU,  1892,  the  expense  of  quarrying  and  delivering  having  been  paid 
out  of  the  allotment  for  New  Orleans  Harbor. 

Observations  were  taken  to  determine  both  the  extreme  low-water  and  the  extreme 
high- water  discharges  of  the  Mississippi  at  Red  River  Landing,  and  of  the  Atcha- 
falaya at  Simmesport.  The  low-water  discharge  at  and  immediately  below  the  Red 
River  dam  was  also  measured. 

During  the  extreme  low  water  a  careful  survey  was  made  to  determine  the  condi- 
tion of  the  Red  River  dam,  and  of  the  river  bottom  above  and  below.  The  field 
work  was  under  the  immediate  charge  of  Assistant  Engineer  W.  G.  Price  until 
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September  20,  when  he  waa  placed  in  char^^e  of  the  work  at  P1a<)ueinine  and  wa< 
Telieved  bv  ABsistant  Engineer  G.  Ed.  Mott,  who  remained  in  charge  until  field  work 
was  closed  for  the  season  on  Febrnary  12. 

The  ganf  e  at  Simmesport,  which  was  established  in  connection  with  the  work  <a 
the  Atchafalaya  sill  dams,  was  discontinued  on  May  15. 

Under  direction  of  the  Commission  the  officer  in  charge  has  -risited  and  examinel 
during  the  year  most  of  the  largest  dredging  plants  in  the  United  States  and  corre- 
sponded with  a  number  of  persons  owning,  operating,  or  manufactnring  large  drod^ 
ing  apparatus  in  this  country  and  abroad.  It  having  been  decided  to  procure  t 
dredging  plant  of  the  largest  capacity  practicable  and  of  the  most  approved  patten 
for  the  work  of  opening  Old  River,  specifications  were  prepared  and  advertifiemeoli 
for  proposals  issned  on  June  1,  1892/ bids  to  be  opened  August  1. 

RED  AND  ATCHAFALAYA  RIVEBS. 

Money  statement. 

July  1, 1891,  balance  unexpended $147, 109. 28 

May  8,  1892,  transferred  from  Vicksburg  Harbor 3,O00.(i» 

May  4, 1892,  transferred  to  New  Orleans  Harbor 8,000.a 

142, 109.3 

May  81,  1892,  expended  during  fiscal  year  to  date .$52, 241. 70 

l^Iay  12, 1892,  funds  not  called  for  by  persons  who  have  signed 

pay  rolls ". 4. 15 

52,237.5 

May  31, 1892,  balance  available 89,87L^ 

In  Treasury  United  States 90,000.© 

Due  other  works 128. 27 

Available 89,871.73 

Amount  that  can  be  profitably  expended  during  fiscal  year  ending  June 
30.1894 ; 350.000,00 

Assistant  Engineer  Mott's  report  covering  the  field  o])orati()ns  for  tlie  year  is  as 
follows : 

Merrick,  La.,  March  1,  1892. 

Sir:  I  have  the  honor  to  submit  the  following  report  on  the  work  of  improvement 
at  the  junction  of  the  Mississippi,  Red,  and  Atchaialaya  rivers  from  June  1, 1891,  to 
February  29,  1892.     The  conditions  existing  on  the  former  date  were  as  follows: 

Upon  the  sill  for  the  Red  River  Dam  two  full  courses  of  crib  mats  and  a  portion 
of  a  third  course  had  been  sunk  and  well  ballasted  with  rock,  54,000  square  feet  of 
mats,  sufficient. to  complete  the  third  course,  were  on  hand  awaiting  a  stage  of  water 
when  it  would  be  safe  to  sink  them,  the  lowest  point  of  the  crest  of  the  dam  was 
7i  feet  below  Barbre's  zero,  and  there  was  a  mean  depth  of  5  feet  below  aero  for  a 
width  of  96  feet.  Constant  dredging  in  lower  Old  River  had  greatly  improved  the 
channel,  while  the  considerable  amount  of  dredging  done  in  upner  Old  River  had 

? roved  of  little  or  no  benefit ;  the  route  for  the  canal  from  upper  Old  River  through 
larrs  Point  to  the  Mississippi  River  had  been  surveyed,  partially  cleared,  and  some 
slight  dredging  done  at  the  Old  River  end.  The  plant  was  in  laying  up  quarters  at 
the  head  or  TumbuU  Island  and  was  in  good  condition  with  the  exception  of  the 
barges  which  were  undergoing  repairs.  A  telephone  line  between  West  Melville,  on. 
the  Texas  and  Pacific  Railroad,  and  the  head  of  the  Atchafalaya  River  was  in 
course  of  construction. 

Red  River  Dam, — ^The  eight  mats  (51,500  square  feet)  which  remained  on  hand 
from  last  season  wore  sunk  as  the  third  course  on  the  dam  in  the  latter  part  of  June: 
the  shore  end  began  at  a  point  20  feet  on  Barbres  gauge  on  the  TnrnbuU  Islana 
side  and  stretched  out  on  the  dam  496  feet,  being  ballasted  with  927  tons  of 
rock;  this  course  overlaid  the  other  two  courses  and  the  small  part  of  the 
third  course  which  had  been  sunk  the  previous  fall,  and  raised  a  portion  of  the  crest 
ofthedamtoS  feet  on  Barbres  gauge;  there  was,  however,  a  low  place  near  the 
center  about  120  feet  wide,  the  lowest  point  o^which  was  3  feet  below  Barbres  zero; 
the  eastern  end  of  the  mats  was  placed  well  up  on  the  bank  to  sustain  it  and  pre- 1 
vent  sloughing.  The  remaining  mat  (2,480  square  feet)  was  sunk,  above  the  upper 
edge  of  the  dam  on  the  left  bank  as  a  shore  protection  to  prevent  caving.    Theiei 
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^were  cut  and  delivered  in  Jnne  and  July  907  cords  of  willows,  from  which  were  con- 
Btmoted  eight  orih  mats  68  by  80  by  3  feet;  these  were  sunk  in  Aufi^st  on  the  west- 
ern end  of  the  dam,  the  shore  end  beginning  at  a  point  20  feet  on  Siarbre  gauge  and 
reaching  out  544  feet  on  the  dam;  they  were  ballasted  with  732  tons  of  rock;  there 
Tiras  a  gap  of  90  feet  between  the  river  ends  of  this  course  and  the  third  course,  which 
bad  been  sunk  from  the  left  bank ;  these  courses  were  composed  of  mats  68  feet  wide, 
"Wired  together,  and  were  sunk  as  one  continuous  mat  across  the  current ;  this  work 
yn-OA  completed  on  August  10.  An  order  was  received  on  September  1  to  remove  a 
aeotion  of  the  upper  course  of  mats  in  the  center  of  the  river  for  a  distance  of  300  feet 
in  order  to  give  a  low-water  channel  of  that  width  and  5  feet  below  Barbre  zero ; 

\  an  attempt  was  made  to  blow  out  the  section  with  dynamite,  a  large  quantity  being 
used,  but  charges  of  100  pounds  produced  no  effect  other  than  to  settle  the  work 

I,  more  compactly ;  a  heavy  anchor  was  then  dragged  over  the  section  from  the  upper 
to  the  lower  side  of  the  dam,  which  had  the  desired  effect,  but  the  method  was  slow ; 
a  dredge  fitted  with  a  Hay  ward  bucket  was  finally  procured  and  the  cut  easily  made. 
A  section  260  feet  wide  and  4  feet  deep,  containing  83,200  cubic  feet  of  material,  was 
removed  (the  upper  course  only  being  out  away)  and  eave  a  channel  5  feet  below 
Barbres  zero ;  tue  willows  floated  away  and  the  rock  baUast  was  spread  on  the  apron 
l>elow;  through  this  opening  boats  had  no  difficulty  in  passing  untU  the  water  had 
fallen  to  2^  feet  on  Barbre  ^auge ;  at  lower  stages  the  dredge  Menge,  which  had 
l>een  previously  located  in  mid  stream  above  the  dam,  pulled  several  hoats  over 
-without  difficulty ;  at  the  lowest  stage  of  the  river,  1  foot  below  Barbre  zero,  Old 
River  was  entirely  closed  and  boats  could  not  reach  the  dam,  but  could  have 
passed  over  it  with  the  assistance  of  the  dredee  even  at  that  low  stage.  In  Decem- 
Der  the  remaining  portion  of  the  west  end  of  the  third  course  of  mats,  a  small  section 
containing  19,200  cuhic  feet,  was  removed  by  dredging  and  there  is  now  an  opening 

''  ayrer  the  center  of  th^  dam  450  feet  wide,  almost  all  of  which  has  a  dejpth  of  5  feet 
l>eIow  Barbre  zero.  About  one-fourth  of  the  third  course  of  mats  remains  intact  on 
tihe  eastern  end  of  the  dam. 

Upper  Old  Biver, — The  dredge  Peih-  Uie  began  work  in  upper  Old  River  on  June  5, 
the  dredged  material  being  deposited  at  one  side  of  the  cut,  and  on  the  21st,  the 
depth  of  water  being  too  great,  the  dredge  was  removed  and  laid  up  at  the  head  of 
Tarnbull  Island,  18,^  cubic  yards  havine  been  excavated.  On  June  9  the  dredge 
Menge  was  put  to  work,  and  by  the  18th  of  July  had  removed  and  deposited  on  one 
Bide  of  the  cut  50,553  cubic  yards  of  soft  mud;  the  water  then  being  too  high,  it 
iw^as  taken  to  the  head  of  Turnbull  Island  and  laid  up.  Both  these  dredges  were  in 
first-class  condition,  and  during  the  time  of  their  service  did  very  cheap  work. 

The  semiliquid  character  of  the  deposit  in  the  bottom  of  upper  Old  River,  be- 
tween the  junction  of  the  three  chutes  and  the  foot  of  Turnbull  Island,  is  shown 
by  the  fact  that  when  the  bed  of  the  river  was  dry  no  traces  of  the  large  amount 
of  dredging  which  had  been  done  could  be  discerned. 

Lower  Ola  Biver. — On  August  31  the  dredge  Menge  began  operations  cleaning  out 
the  chaunel  in  lower  Old  River,  between  Ash  Qabin  and  Dead  Tree,  depositing  the 
material  excavated  on  one  side  of  the  cut,  and  continued  work  until  September  22, 
when  the  water  became  so  shoal  that  the  dredge  was  with,  difficulty  removed  and 
placed  above  the  Bed  River  Dam;  44,638  cubic  yards  of  clay  were  removed  during 
that  period,  and  the  work  done  was  of  gr^at  benefit  during  low  water :  the  dredge 
Pah-  Ute  was  at  once  substituted  for  the  Menge,  and  succeeded  until  October  17  m 
keeping  open  the  channel  for  light-draft  boats  even  when  the  water  was  below  the 
zero  oi  Barbre  gauge;  24,500  cubic  yards  of  material  were  removed  and  a  long  line 
of  channel  kept  open.  The  river  near  the  Mississippi  end  had  by  this  time  become 
nearly  closed  witn  soft  mud  and  sand,  preventing  the  water  from  getting  in  Old 
River.    The  dredge  was,  therefore,  moved  to  the  second  crossing  on  the  18th,  and  in 

^  three  days'  time  a  cut  2,000  feet  long  had  been  made  towards  the  Mississippi,  2,600 
cubic  yards  of  semiliquid  mud  and  sand  was  removed  which,  owing  to  its  character, 
slid  back  almost  as  fast  as  it  was  cut  out,  and  as  the  water  still  continued  to  fall  the 
dredge  was  removed  and  laid  up  in  the  deep  water  at  the  foot  of  Turnbull  Island : 
the  cbedge  had  been  pushed  to  its  utmost  capacity,  and  had  been  at  work  for  30 
days  without  the  slightest  cessation  for  repairs;  the  hull  forward  was  leaking  badly, 
and  repairs  were  greatly  needed.  During  this  same  period  a  cut  was  made  through 
the  sand  bar  at  title  mouth  by  a  dredge  fitted  with  a  Hay  ward  bucket,  making  a 
channel  6  feet  deep  and  40  feet  wide ;  this  dredge  then  continued  on  to  the  second 
crossing,  and  be^n  digging  to  connect  with  the  Pah-  Ute,  the  conditions  being  the 
same  as  those  afiScting  the  Pah-  Ute.  The  attempt  was  abandoned  after  3  days'  work, 
there  bein^  danger  that  the  dredge  would  be  caught  and  remain  in  Old  River  for  a 
long  periodl  The  material  removed  by  this  latter  dredge  was  9,500  cubic  yards,  and 
it  compared  very  unfavorablv  with  both  the  Menge  and  Pah-  Ute  in  economy  and 
celerity  and  capacity  for  handling  this  kind  of  material.  Barbre  gauge  at  this  time 
read  three-tentns  below  zero 
During  the  latter  part  of  September  and  first  part  of  October  steamboats  ex- 
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perienced  much  difficulty  from  an  accnmnlation  of  sand  near  the  Atchafitilaya  end  of 
lower  Old  River,  and  as  there  was  a  fair  cnrrent  from  the  Missieeippi  an  attempt  was 
made  to  soonr  this  sand  by  refilling  and  enlarging  six  of  the  old  pile  dikes  on  the 
Tamboll  Island  side  and  building  three  new  ones.  The  effect  was  at  first  good,  the 
contraction  of  the  channel  having  a  marked  effect  on  the  sand  reeft;  but  their  effi- 
ciency was  soon  marred  by  a  slight  rise  from  the  Red  River,  which  checked  the  cur- 
rent. These  dikes  and  many  of  the  old  piling  in  Lower  Old  River  have  since  been 
removed  by  dredging. 

The  steamer  FloreHC6f  which  had  been  borrowed  from  Capt.  J.  H.  Willard,  Corps 
of  Engineers,  U.  8.  Arm^,  was  employed  during  October  in  removing  snags  near  the 
Mississippi  end  of  Old  River  and  old  pile  dikes  between  Chandler  Crossing  and  Ash 
Cabin,  wnich  has  greatly  improved  navigation.  The  Florence  also  did  considerable 
washing  in  the  second  crossing.  Navigation  in  Old  River  for  large  steamboats  was 
suspended  on  October  6,  Barbres  gauge  then  readine  2  feet  above  zero,  but  boats  of 
light  draft  continued  to  pass  through  until  the  30th,  when  Barbre  gauge  read  two- 
tenths  below  zero,  and  all  navigation  was  suspended.  The  river  was  at  no  time  en- 
tirely dry,  there  being  never  less  than  1  foot  or  water  in  the  shoalest  places,  although 
on  November  8  the  gauge  readings  were  as  follows:  Red  River  Landing,  1.4  above 
zero,  and  Barbre,  1.0  below  zero.  On  November  27  navigation  was  resumed,  heav^ 
rains  effusing  a  rapid  rise  of  the  river  with  a  strons  current  in  from  the  Mississippi. 
Navigation  was  suspended  and  resumed  at  a  much  Tower  stage  of  water  this  season 
than  in  1887,  the  last  preceding  low-water  year. 

During  low  water  experiments  were  made  in  pumping  the  semHiquid  deposit  in 
Upper  CSd  River.  A  centiifugal  pump  with  6-inch  suction  was  used,  and  at  a  mod- 
erate rate  of  speed  70  per  cent  of  mud  was  raised  and  discharged  through  the  pump ; 
experiments  in  sand  were  not  as  satisfactory,  on  account  of  the  rigid  suction. 

On  December  19  the  dredge  Menge  was  again  put  to  work  near  Ash  Cabin,  but  on 
the  third  day  one  of  the  cranes  gave  way,  and  as  extensive  repairs  would  be  neces- 
sary before  the  dredge  could  be  again  used,  it  was  towed  to  the  depot  and  laid  up. 
The  material  excavated  at  this  time  was  5,480  cubic  yards. 

Owing  to  the  extreme  low  water  of  this  season  it  was  impossible  to  prevent  cessa- 
tion of  navigation  through  Old  River,  the  attempt  to  keep  it  open  being  attended 
with  man^  cUfficulties.  ft  was  of  the  utmost  importance  to  remove  the  mud  lumps 
in  the  vicinity  of  Ash  Cabin,  where  the  channel  was  very  narrow  and  crooked,  and 
it  was  often  necessary  to  move  the  dredge  over  1,000  feet  by  hand  to  a  wider  place 
in  order  that  boats  might  pass  by.  This  necessitated  pulling  back  into  place  again, 
and  much  time  was  lost,  and  as  the  steamer  Ruby  could  not  get  into  Old  River  it 
was  necessary  to  handle  the  dredges  entirely  with  their  own  power,  and  to  supply 
them  with  fuel  and  material  was  a  very  difficult  matter. 

Sill  dams  <m  the  Atohafalaya. — ^No  work  has  been  done  on  these  dams  since  the  slight 
repairs  of  last  season,  but  an  examination  made  during  low  water  showed  them  to 
be  in  good  condition  and  well  silted  up.  Considerable  sloughing  had  occurred  to 
the  levee  on  the  right  bank  between  Dams  1  and  3  during  the  last  high  water, 
it  was  therefore  repaired  and  enlarged  and  a  roadway  built  over  it  at  the  unding  in 
July. 

Miicellaneaue, — ^The  repairs  to  the  six  large  barges  were  completed  in  September, 
and  as  fast  as  repaired  they  were  transferred  to  Plaquemine,  La.  The  plant  received 
such  minor  repairs  as  were  necessary  to  keep  it  in  good  condition,  and  false  bottoms 
were  put  in  the  bins  of  the  four  scows,  .making  them  serviceable  as  coal  or  rock 
barges.  The  entire  plant  was  transferred  to  the  depot  at  Simmesport  on  August  12, 
and  the  location  at  tne  head  of  Tumbull  Island  abandoned. 

On  July  15  the  launch  AlMha  was  transferred  to  levees  below  Red  River.  On 
September  20  Assistant  Engineer  W.  G.  Price,  who  had  been  in  local  charge  of  this 
work  up  to  that  time,  was  transferred  to  Plaquemine,  with  the  plant  belonging^  to 
this  work,  the  steamer  Ruby,  quarterbeat  Gamma,  four  scows  and  three  old  barges  being 
left  at  the  depot;  I  then  assumed  local  charge  at  this  station  as  directed.  On  Sep- 
tember 24  the  ouarterboat  Gamma  was  transferred  to  levees  above  Red  River;  on 
November  28  the  dredge  Pah'  Ute  was  sent  to  New  Orleans  for  repairs ;  on  January 
24  the  steamer  Ruhy  was  transferred  to  levees  above  Red  River.  On  February  13  the 
dredge  Menge  was  returned  to  Capt.  Townsend,  who  had  loaned  it  to  this  work  from 
the  third  district.  The  four  scows  and  three  old  barges  were  sent  to  New  Orleans, 
which  completed  the  transfer  of  the  entire  floating  plant  belonging  to  this  work. 

During  June,  1,688  additional  tons  of  rock  were  delivered  from  the  quarry  for 
Plaquemine,  and  from  the  stone  at  the  head  of  Tumbull  Island  2,532  tons  have  since 
been  transferred  to  New  Orleans  Harbor. 

The  telephone  line  between  West  Mellvllle  and  the  head  of  the  Atchafalya  River 
was  completed  on  July  14,  and  a  cable  was  laid  across  the  Atchafalaya  at  Simmesport 
in  September,  which  now  gives  a  continuous  Une  of  communication.  The  line  was  re- 
paired and  at  several  points  moved  inside  of  the  newly  constiuoted  levees  ia  Deoem' 
ber,  and  it  is  now  in  good  working  order. 
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Duriog  December  and  January  the  location  of  the  depot  was  chanijed  from 
Simmsport  to  Barbre  Point,  at  the  head  of  the  Atchafalaya;  the  buildings  and 
property  were  moved,  new  buildings  erected,  and  the  jjroperty  stored  at  the  new  lo- 
cation, the  two  old  barges  and  four  scows  being  utilized  in  making  the  transfer.  This 
'work  having  been  completed  on  February  i:^,  the  depot  was  left  in  charge  of  two 
^watchmen. 

SurveffBf  gaugef,  and  obaervationa, — ^Permanent  discharge  sections  have  been  estab- 
lislied  at  Simmsport  and  Red  River  Landing,  La.  The  one  at  Simmsport  was  moved 
iipstream  and  located  between  the  two  dams.  The  one  at  Red  River  Landing  was 
altered  to  a  line  at  right  angles  with  the  current. 

During  extreme  low  water  five  discharge  measurements  were  taken  at  Red  River 
X<anding,  three  at  Simmsport,  two  just  below  the  Red  River  DlEun,  and  two  on  the 
£ed  River  Dam,  resulting  as  follows : 

In  the  Mississippi  Biver,  at  Bed  Biver  landing,  JSa. 

[B.  J.  Olivelxa,  observer.] 


Direction  and  force  of  wind. 


Xight,  downstream  Oct.   15 

Light,  npatreain Oct.   16 

£risk,  upstream Oct.    17 

Do Nov.  21 

Do Nov.  22 


Date  of 

obsorva^ 

tion. 


I 


Total 
area. 


V; 


021 
54,462 
52,431 
53.763 
55,101 


Mean 
velocity. 


Feet 
2.722 
2.558 
2.541 
2.438 
2.587 


Discharge 
per  second. 


(hOde/eet. 
147,050 
139, 304 
133,204 
131,097 
142,522 


Bed  Biver 
LaadJng 
gauge. 


Feet. 
2.10 
2.00 
1.92 
1.85 
8.05 


In  the  Atchafalaya  Biver,  at  Simmesport,  La. 
[B.  Y.  Brlggs,  observer.] 


Direction  and  force  of  wind. 


Date  of 
observa- 
tion. 


Total 
area. 


Mean. 

velocity. 


Disoharice 
per  second. 


Simmes- 
port  gauge. 


Strong,  downstream. 

Ughi,  upstream 

Strong,  upstream . . . 


Oct.  16 
Got.  22 
Nov.  20 


Bq.fett. 
20.288 
20,626 


Feet. 
0.729 
.740 


Cubic  feet. 
14, 791 
15,200 


Feet. 
-0.15 
-0.55 


In  the  Bed  Biver,  below  the  Bed  Biver  Dam, 
[6.  Ed.  Mott,  observer.] 


Direction  and  force  of  wind. 


I    Light,  upstream. 


Date  of 

observa- 

tion. 


Oct.   22 
Nov.    6 


Total 
area. 


Stj.feet. 
10, 030 
9,48U 


Mean 
velocity. 


Discharge 
per  second. 


Feet. 
1.004 
.783 


Cubic  feet. 
11,968 
7,373 


Barbre 
gauge. 


Feet. 

-0.2 
-0.0 


In  the  Bed  Biver^  on  the  Bed  Biver  Dam. 
[Or.  Ed.  Mott,  observer.] 


Direction  and  force  of  wind. 


Calm... 
Do. 


Date  of 
observa- 
tion. 


Oct.    27 
Nov.    6 


Total 


Sq.feet. 
2,742 
1,646 


Mean 
velocity. 


Feet. 
3.08 
4.58 


Discharge 
per  second. 


Cubic  feet. 
10, 015 
7,544 


Barbre 
gauge. 


Feet. 


0.5 
»0.9 


Sagar- 
houBo 
gauge. 


Feet. 


2.1 
1.07 
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In  October  a  survey  was  made  of  the  Red  River  Dam.  Twenty-two  sections  at 
right  angles  to  the  dam  extending  from  a  line  500  feet  above  the  dam  to  a  line  500 
feet  below  the  dam  weresonuded  and  leveled,  and  cross  sections  at  the  extreme  ends 
of  these  lines  were  sounded,  and  3  lines  of  levels  were  run  longitudinally  over  the 
dam.    The  water  being  at  its  lowest  stage,  the  results  were  good. 

The  twelve  gauges  at  Red  River  Landing  and  Simmesport,  La.,  in  use  during  the  last 
high  water  for  slope  observations  have  been  connected  with  lines  of  precise  levels. 
The  following  are  the  minimum  gauge  readings  during  the  past  low  water:  Novem- 
ber 13,  Red  River  Landing,  0.9;  November  7  and  8,  Barbre,  — 1.0;  November  7, 
Sugar  House,  0.1;  November  8,  Simmesport,  —  1.6 

Statement  of  coat  of  the  different  parts  of  the  work» 

RED  RIVER  DAM. 

Sinking  218,624  cnbic  feet  of  mats  on  hand  from  last  season . . ' $895. 80 

Constructing  and  sinking  130,560  cnbic  feet  of  mats,  including,  907  cords  • 

of  willows  out  and  delivered 2, 106. 99 

Care  in  keeping  mats  afloat 189. 00 

Value  of  mats  on  hand  from  last  season .' 5, 872. 73 

Value  of  1,703.6  tons  of  rock  used  in  sinking,  at  $3.11 5, 298. 19 

395,181  cubic  feet  of  material  in  place  this  season,  at  3.68  cents 14, 362. 71 

Cost  of  removing  102,400  cubic  feet  from  dam 1, 195. 68 

Value  of  rock  on  hand 16,992.98 

Previous  cost  of  dam 79,000.43 

Cost  of  dam  to  date 111,551.80 

Total  2,128,409  cubic  leet  of  material  placed  in  dam  at  3.59  cents 76. 464. 29 

UPPER  OLD  RIVER. 

Dredge  Pah-  Ute  excavate  18,921  cubic  yards,  at  2,7  cents 511. 48 

Dredge  Menge  excavated  117,398  cubic  yards,  at  1.15  cents 1, 347. 31 

Cost  of  repairs  to  dredges,  services  of  steamboats,  etc 294. 03 

Total  136,319  cubic  yards,  etc.,  at  1.57  cents 2, 152. 82 

LOWKR  OLD  RIVEIl. 

Dredge  Pah-  Ute  excavated  23,002  cubic  yards,  at  3.5  cents 813. 87 

Dredge  Menge  excavated  54,291  cubic  yards,  at  3  cents 1, 628. 60 

Dredge  with  HaywartJ,  13,179  cubic  yards,  at  13.66  cents 1, 800. 60 

Cost  of  repairs  to  dredges,  services  of  steamboats,  etc 953. 97 

Total,  90,472  cubic  yards  excavated,  at  5.74  cents 5, 197. 04 

Cost  of  construction  and  repair  of  pUe-drivers 866. 39 

Total  cost 6,063.43 


SILL  DA.M8  IN  THE  ATCIIAFALAYA. 

Cost  of  repairing  and  enlarging  levee  at  Si  nuncsport 911. 86 

TELlCrilOXi:  LINE. 

Cost  of  construction  this  season 2, 180. 29 

Previous  cost 1. 830. 30 

Total  cost 4,010.59 


SURVEYS.  GAT  OES,  AM)   OnSEHVAirOXS. 

Cost  this  season 525. 75 
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'   CONSTRUCTION. 

Cost  of  Hupervieion,  including  sabsistence  and  services  of  boats '.  $4, 283. 54 

Cost  of  care  of  plant,  includlnff  subsistence  and  services  of  boats 9, 915. 44 

Cost  of  repairs  to  plant,  iucluding  subsistence  and  services  of  boats 14, 336. 90 

Cost  of  steamers  when  assigned  to  no  particular  part  of  work 1, 282. 34 

Cost  of  Bed  River  Dam  this  season 15,558.39 

Cost  of  Upper  Old  River  this  season .'.  2,152.82 

Cost  of  Lower  Old  River  this  season 6,063.43 

C6Bt  of  repairing  levees  at  Simmesport 911.86 

Cost  of  telephone  line  this  season 2,180.29 

Total .^-.. 56,685.01 

SUBSISTENCE. 

Cost  of  cookinfl^  and  serving  rations 1,998.47 

(Cost  per  ration,  13  cents.) 

Regular  rations  furnished $13,782 

Extra  rations  furnished 20 

Cooks,  etc.,  rations  furnished '1,598 

Total  rations  furnished 15,400 

Value  of  subsistence  stores  consumed 6^224.51 

(Cost  per  ration,  40  cents.) 

Value  of  15,400  rations  fiitnished,  cooked,  and  served 8, 222. 98 

(Cost  per  ration,  53i>  cents.) 
Cost  of  tug  CofMtook  while  in  commission,  including  fuel,  material,  etc., 

107  days,  at  $20.89  pv  day 2,235.10 

Cost  of  steamer  Bubff  while  in  commission,  inoluding  fuel,  material,  etc., 

207  days,  at  $15.90 per  day 3,291.93 

Cost  of  launch  Alaska  while  in  commission,  including  fuel,  material,  etc., 

Odays,  at  $12.90  per  day 77.39 

Cost  of  dredge  Pak-  UU  while  in  commission : 

Excavated  in  I^ower  Old  River,  23,002  cubic  yards,  at  3.5  cents ^13. 87 

Excavated  in  Upper  Old  River,  18,921  cubic  yards,  at  2.7  cents 511. 48 

Excavated  a  total  of  41,923  cubic  yards,  at  3.16  cents 1. 325. 35 

Cost  of  dredge  ifm^e  while  in  commission : 

Excavated  in  Lower  Old  River,  54,291  cable  yards,  at  3  cents 1, 628. 60 

Excavated  in  Upper  Old  River,  117,398  <nibio  yards,  at  1.15  cents .....    1, 347. 31 

Excavated  a  total  of  171,689  cubic  yards,  at  1.73  cents 2, 975. 91 

Cost  of  repairs  to  dredge 977.62 

Total 3,953.43 

(Cost  per  cubic  yard,  2.3  cents.) 

Cost  of  work  done  for  New  Orleans  Harbor 45.27 

Value  of  rock  transferred  to  New  Orleans  Harbor 7,874.52 

Total 8,919.79 

Cost  of  rock  for  Plaquemine,  La 276.80 

Previous  cost 15,879.90 

Total 16,156.70 

Cost  of  labor  and  services  of  boats  for  Plaquemine 144. 78 

Value  of  subsistence  store  transferred 173.02 

Value  of  fuel  transferred 210.00 

Value  of  material  transferred 1,238.24 

Total 1,766.04 

Very  respectflilly,  your  obedient  servant, 

G.  Ed.  Mott, 

AsaUtant  Engineer, 
Lieut.  John  Millis, 

Carps  of  Engineers,  U.  S.  A, 

BNO  02: 202 
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NEW  ORLEA.NS  IIARDOIl. 
#  • 

The  city  of  New  Orleans,  with  its  various  suburbs,  lies  on  both  banks  of  the  Mis- 
sissippi River  at  a  distance  inland  of  104>  miles  from  the  South  Pass.  This  pass  is 
the  only  one  of  the  numerous  mouths  of  the  river  having  sufficient  depth  of  water  to 
admit  seagoing  vessels  of  deep  draft,  and  it  therefore  is  the  entrance  from  seaward 
to  the  Mississippi  River  and  the  harbor  of  New  Orleans.  The  city  is  the  metropolis 
of  the  South,  and  besides  being  the  most  important  seaport  on  the  Gulf  of  Mexico, 
it  stands  first  among  the  towns  on  the  Mississippi  in  the  commercial  importance  of 
its  river  traffic.  It  ranks  seventh  among  the  ports  of  the  United  States  in  the  valae 
of  its  imports,  while  in  the  value  of  its  exports  it  ^  only  exceeded  by  New  York 
City. 

The  New  Orleans  Harbor,  as  at  present  developed,  consists  solely  of  a  length  of 
about  13  miles  of  the  Mississippi  River,  which  here  has  an  average  width  of  about 
2,200  feet,  and  it  comprises  four  comparatively  straight  reaches  of  various  lengths 
and  four  curves  or  bends.  Two  of  these  bends,  the  one  at  Algiers  Point  and  the 
one  at  Carrollton,  are  quite  abrupt,  the  radius  of  curvature  in  the  former  being 
about  equal  to  the  width  of  the  river,  and  the  change  in  direction  being  more  tnan 
90°.    The  depth  of  the  river  is,  in  general,  ample  for  the  purposes  of  navigation. 

The  entire  country  in  the  vicinity  is  of  alluvial  formation  and  is  consequently  low 
and  flat,  beinghi^hest  along  the  river  bank  and  havinff  a  gentle  slope  back  toward 
the  swamps.  T>urmg  floods  the  river  reaches  a  height  of  5  or  6  feet  above  the  highest 
ground  in  the  city,  and  the  levees,  which  are  essential  for  the  prevention  of  overflow, 
are  as  a  rule  necessarily  built  close  to  the  tiver  bank  in  order  to  meet  the  require- 
ments of  the  various  interests  along  the  water  front. 

The  construction  of  re^ilar  docks,  or  slips  and  piers,  al^g  the  water  front  is  as 
a  rule  impracticable,  owing  to  the  variation  in  height  of  water,  the  unstable  nature 
of  the  banks,  the  swift  current,  and  the  tendency  to  deposit  large  quantities  of  silt. 
The  water  front  is  therefore  occupied  principally  by  continuous  wharves,  to  whit^ 
vessels  must  moor  alongside;  and  since  there  are  no  good  anchorage  grounds,  owing 
to  the  current  and  the  great  depth  of  water,  the  conditions  generally  in  the  harbor 
are  such  as  to  rec^uire  an  unusual  development  of  water  front  to  accommodate  a  given 
amount  of  shipping. 

Although  the  condition  of  the  river  and  of  its'  banks  here  is  one  of  comparative 
stability  when  contrasted  with  the  extraordinary  changes  which  often  occur  further 
upstream,  the  damage  that  results  from  even  slight  changes  of  the  river  in  a  port 
like  New  Orleans  becomes  serious.  In  general  the  action  of  the  river  is  to  erode  or 
cut  away  and  cause  caving  or  sliding  down  of  the  banks  in  the  concave  shore  at  the 
bends  and  for  some  distance  below  them,  resulting  in  the  destruction  of  wharves, 
levees,  streets,  and  sometimes  of  sheds  and  buildings.  Where  this  action  occurs  on 
one  bank  a  deposit  of  sediment  and  consequent  shoaling  and  damage  to  the  water 
front  on  the  opposite  shore  usually  takes  place  also.  In  certain  localities  similar 
destrucfcive  effects  have  been  produced  in  tne  straight  reaches  also  by  the  caving  of 
the  banks,  due  partly  to  the  weight  of  masses  of  sediment  deposited  during  high 
water,  which  when  deprived  by  the  falling  river  of  the  support  which  the  water 
afforded  dui'ing  flood  time,  causes  large  portions  of  the  bank  to  crack  off  and  slide 
down.  This  action  usually  takes  place  only  during  falling  water,  but  the  destruc- 
tive effects  in  the  bends  goes  on  to  a  greater  or  less  extent  at  all  stages  of  the  water, 
and  in  addition  to  the  immediate  damage  on  the  water  front  there  is  the  danger  of 
much  more  serious  disast-er  resulting  from  the  breaking  of  the  levee  during  high 
water  and  the  flooding  of  the  city. 

The  object  of  the  works  of  improvement  in  New  Orleans  Harbor  is  to  check  and  if 
possible  prevent  the  detrimental  action  of  the  river  as  above  described,  and  to  main- 
tain the  river  bed  and  banks  in  a  condition  of  permanency. 

Under  the  approved  project  the  work  now  in  progress  to  accomplish  the  above 
objects,  consists  in  the  construction  of  submerged  inclined  spur  dikes  along  the 
caving  banks,  which  extend  out  normally  to  the  bank  line  at  intervals  of  from  500 
to  1,600  feet. 

Each  spur  dike  rests  on  a  wide  mattress  made  of  willows,  brush,  and  timber,  which 
is  sunk  in  place  by  beinj^  loaded  with  stone,  and  which  is  intended  to  prevent  any 
scouring  action  on  the  nver  bottom  by  eddies  or  local  currents  which  may  be  pro- 
duced by  the  dike.  On  this  mattress  the  dike  is  built  up  by  sinking  successive  layers 
of  mattresses  or  cribs  of  diminishing  widths,  the  construction  of  which  is  similar  to 
that  of  the  foot  mattress,  except  that  they  are  made  thicker.  The  work  is  so  planned 
that  the  top  of  the  completed  dike  at  the  shore  end  will  be  below  low- water  line, 
and  the  crest  of  the  dike  has  an  approximately  regular  slope  of  about  3  horizontal 
t-o  1  vertical,  its  outer  end  resting  on  the  rivor  bottom  in  deep  water.  In  the  vicin- 
ity of  wharves  and  docks  the  crest  of  the  dike  is  placed  low  enough  so  it -will  not 
interfere  with  vessels;  but  in  other  localities  the  crest  has  been  con  tinned  up  to  and 
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tiDiteil  with  the  crost  of  tho  lovee  or  the  bftuk  by  an  earth  embankmeut  paved 
with  stone. 

Those  stractnres  are  desired  to  check  the  velocity  of  the  cnrrent  along  the  shore, 
and  thus  diminish  the  erosion  and  caving  of  the  bank,  and  cause  deposit  of  sediment 
and  the  restoration  of  the  bank  line. 

In  certain  localities  their  direct  effect  in  bracing  np  the  bank,  and  bo  preventing 
the  caving  which  is  liable  to  take  place  daring  the  falling  of  the  river,  is  also  be- 
lieved to  be  beneficial,  at  least  locally. 

When  this  form  of  structure  is  used,  where  the  existing  slope  of  the  submerged 
portion  of  the  river  bank  is  not  steep,  the  foot  mattress  probably  becomes  the 
most  important  part  of  the  spur,  and  the  dikes  act  more  as  an  interrupted  bank  re- 
vetment. 

Tho  following  work  of  improvement,  in  general  accordance  with  the  project  as 
above  outlined,  nad  been  done  prior  to  July  1, 1891:.  , 

A  continuous  mattress,  about  400  feet  in  length,  had  been  placed  just  above  the 
caving  bank  in  CarroUton  Bend,  but  this  form  of  protection  was  afterwards  aban- 
donect. 

Three  spur  dikes  had  been  built  in  the  CarroUton  Bend,  two  in  the  Greenville 
Bend,  six  in  the  Gouldsboro  Bend,  and  four  in  the  Third  District  reach.  Surveys 
to  determine  the  condition  of  work  already  completM  and  for  the  preparation  of 
plans  for  continuing  the  work  had  been  made,  and  several  of  the  barges  and  other 
portions  of  the  plant  had  been  repaired  or  extensively  rebuilt. 

All  the  completed  work  remained  in  place  and  served  the  purpose^  for  which  it 
was  constructed,  except  that  considerable  local  caving  took  place  in  CarroUton 
Bend,  after  the  completion  of  Dikes  3,  4.  and  5,  and  an  eddy  seemed  to  be  formed 
between  Dikes  4  and  5.  A  portion  of  the  wharf  and  shed  of  the  Louisville,  New 
Orleans  and  Texas  Railroad,  at  the  head  of  Dike  No.  4,  was  destroyed  by  the  caving. 

During  the  high- water  season  in  March,  1891,  a  large  crevasse  occurred  in  the 
levee  between  the  two  dikes  in  the  Greenville  Bend,  but  so  far  as  can  be  ascertained 
by  soundings,  no  injury  resulted  to  the  dikes. 

At  the  beginning  of  the  year  operations  were  resumed  in  the  Third  District  reaeh, 
in  accordance  with  the  j)lan  submitted  in  pursuance  of  the  g^eneral  project  and  ap- 
proved by  the  Commission.  Four  spur  dikes  had  been  built  in  1889,  on  the  left  bank 
near  the  Ursuline  Convent.  In  this  locality,  and  for  some  distance  above,  the  levee 
is  immediately  on  the  river  bank,  and  a  street  passes  along  parallel  to  the  river  and 
just  back  of  the  levee.  In  several  places,  caving  had  taken  place,  necessitating  the 
construction  of  "  run-arounds,''  or  "horse-shoes."  m  the  levee,  projecting  into  the 
street.  A  complete  interruption  of  the  street  and  the  ultimate  destruction  of  buildings 
and  wharves,  was  threatened.  The  project  for  continuing  the  work  contemplated, 
building  six  more  dikes,  covering  that  portion  of  the  riverfront  between  the  upper- 
most of  the  dikes  built  in  1889,  and  Clouet  street.  These  dikes  were  located  oppo- 
site the  points  of  the  bank  most  threatened,  and  were  to  be  built  in  the  order  that 
they  seemed  to  be  most  urgently  required  to  arrest  the  caving. 

A  quarterboat  with  a  force  of  men  and  an  outfit  of  tools  was  sent  to  the  mouth  of 
Thompsons  Creek  near  Port  Hudson  to  out  willows  for  the  work.  The  force  con- 
tinued work  at  that  point  until  October  11,  1891,  when  it  was  moved  down  to  Profit 
Island.  Willows  were  supplied  both  to  the  New  Orleans  Harbor  work  and  to  that 
at  Plaquemine. 

A  sumcient  quantity,  of  rock  for  the  immediate  needs  of  the  New  Orleans  Harbor 
work  was  on  hand,  stored  on  the  bank  near  Southport,  and  a  considerable  amount 
of  rock  ballast  was  purchased  in  the  harbor  during  the  season ;  but  toward  the 
close  of  the  season's  work  it  became  necessary  to  borrow  2,532  tons  from  that  stored 
at  TumbuU  Island.  This  was  afterwards  returned  at  the  expense  of  the  New  Or- 
leans Harbor  allotment. 

Repairs  to  the  quarterboat  were  not  entirely  complete  at  the  beginning  of  work, 
and  a  vacant  building  in  the  Third  District  was  rented  for  quarters  and  office  ac- 
commodations. 

Mattress  and  crib  construction  began  July  23,  and  sinking  of  mattresses  on  Spur 
Dike  No.  1  was  commenced  September  28.  The  dike  was  completed  October  2,  at  a 
total  field  cost  of  $9,593.49.   It  contains  262,305.6  cubic  feet  of  work. 

Spur  Dike  No.  5  was  next  built.  Sinking  of  mattress  began  October  13  and  all 
mattresses  and  cribs  were  sunk  by  October  16.  The  field  cost  including  cost  of 
shore  protection  was  $8,962.84.  The  total  number  of  cubic  feet  of  work  was 
202,449.6. 

Spur  Dike  No.  2  was  the  next  one  undertaken.  Sinking  began  October  30  and 
was  finished  November  5.  Its  field  cost  was  $9,343.52,  and  it  contains  253,713.36 
cubic  feet. 

Spur  Dike  No.  3  was  the  last  one  built  in  this  locality.    Sinking  began  Septem- 
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her  9  and  was  completed  November  16.  It  contains  264,321.6  cubic  feet  of  work,  and 
the  total  field  cost  was  $11,502.02. 

Dikes  4  and  6  have  not  yet  been  bnilt.  The  intervals  between  Dike  6  and  Dike 
Ho.  1,  of  1889,  and  that  between  Dikes  3  and  5  are  greater  than  shonld  exist  if  the 
caving  and  erosion  were  general  and  active  along  this  front.  The  current  is  not 
very  stronff,  however,  and  the  sections  of  the  river  bottom  show  that  the  slope  of 
the  bank  is  not  on  an  average  much  steeper  than  3  base  to  1  perpendicular.  It  is 
quite  possible  that  the  completed  work  will  be  sufficient  to  arsest  the  encroachment 
of  the  river  and  that  the  intermediate  dikes  will  not  be  necessary. 

After  completing  the  four  dikes  in  the  Third  District  reach  the  plant  was  re- 
moved to  Sonthport  to  continue  work  in  the  Carrollton  Bend. 

The  caving  that  had  taken  place  here  since  the  completion  of  Dikes  3,  4,  and  5, 
indicated  that  the  intervals  between  the  dikes  was  too  great  for  this  locality,  where 
the  curvature  of  the  bank  is  such  that  the  dikes,  being  normal  to  the  bank  line,  may, 
perhaps,  have  sufficient  convergence  to  increase  the  tendency  of  the  water  to  form 
eddies  or  whirls  in  the  intervalB.  In  order  to  diminish  the  intervals  and  break  up 
eddies,  the  Commission  directed  that  two  intermediate  dikes,  Nos.  3^  and  4|,  be 
constructed,  and  that  the  gap  between  Dike  No.  4  and  the  bank  line  which  had 
formed  by  the  caving  be  fiUed  with  a  mattress.  Dike  No.  6  was  also  to  be  built  if 
sufficient  funds  remained  after  completing  the  above. 

Construction  work  in  Carrollton  Bend  began  November  19.  Sinking  of  mattreases 
on  Spur  Dike  No.  4i  began  January  27,  and  the  dike  was  completed  January  30. 
The  total  field  cost  was  $11,673.95,  and  the  total  cubic  feet  of  work  was  286,542. 

Sinking  of  Spur  Dike  3^  began  February  13,  and  was  finished  February  16.  The 
field  oost  was  $11,941.38.    The  dike  contains  297.342  cubic  feet. , 

A  mattress  80  feet  by  90  feet  aud  2.16  feet  thick  was  built  and  sunk  at  the  head  of 
Spur  Dike  No.  4  to  connect  it  with  the  shore.    Its  cost  was  $716.16. 

The  long  season  of  unusually  low  water  and  good  weather  was  very  favorable  for 
the  work,  but  during  the  latter  part  of  the  season  the  dikes  in  the  Carrollton  Bend 
were  finished  under  much  less  favorable  conditions,  the  river  having  risen,  produc- 
ing a  swift  current  and  much  trouble  from  drift. 

Serious  caving  in  the  vicinity  of  the  French  Market  took  place  in  October  and 
November,  and  a  stirvey  of  the  bank  and  river  bottom  in  the  vicinity  was  ordered. 
It  was  found  that  the  balance  of  the  allotment  available  would  not  be  snfficient  to 
complete  the  oonstmotion  work  undertaken  and  the  survey,  and  the  Commission 
therefore  approved  the  transfer  of  $8,000  from  the  allotment  for  the  Red  and  Atcha- 
falaya  work  to  New  Orleans  Harbor. 

The  damage  near  the  French  Market  was  caused  by  settling  of  the  river  bank,  and 
cracks  appeared  about  200  feet  back  from  the  outer  crest  or  the  bank  or  "levee" 
and  the  surface  began  to  go  down  over  a  considerable  area  involving  a  large  wharf, 
ihe  tracks  of  the  Louisville  and  Nashville  and  Soutiiem  Pacific  Railroads,  and  a  few 
small  buildings.  The  settling  was  gradually  progressive  in  amount  and  in  superfi- 
cial extent  until  it  practically  ceased  about  the  middle  of  November.  At  that  time 
it  had  extended  along  the  river  front  for  a  distance  of  about  1,600  feet,  between  St. 
Ann  and  Esplanade  streets,  and  its  extreme  width  was  about  250  feet. 

Over  the  area  affected  there  were  several  large  cracks  and  the  surface  was  quite 
uneven  and  broken,  but  the  general  settlement  was  from  5  to  10  feet.  No  notice- 
able change  has  taken  place  since  and  the  portion  occupied  by  the  railroad  tracks 
has  been  Soied  up  and  the  levee  restored. 

In  February  a  careful  survey  was  made  In  the  locality.  Seven' sections  were 
sounded  between  St.  Ann  and  Barracks  street  and  map  submitted.  Three  sections 
indicate  that  there  has  been  in  general  a  deepening  of  the  river  since  the  survey  of- 
1878,  but  otherwise  no  mat«rial  change  has  taken  place.  The  slope  of  the  bank  at 
the  cave  is  practically  the  same  as  it  was  in  1878  and  does  not  average  steeper  than 
3  base  to  1  perpendicular.  Borings  made  under  direction  of  the  city  engineer  of  New 
Orleans  showed  a  depth  of  about  50  feet  of  stiff  clay,  with  an  underlying  stratum 
of  sand  of  about  the  same  thickness. 

Erosion  and  caving  still  continue  on  the  left  bank  from  the  completed  work  in 
Carrollton  Bend  down  to  Exposition  Wharf,  and  during  the  past  year  the  local  au- 
thorities have  built  two  new  pieces  of  levee  in  anticipation  oi  the  destruction  of  the 
old  levees  in  front.  The  upper  levee  extends  from  Leonidas  street  to  Carrollton  ave- 
nue and  the  lower  to  Exposition  Wharf,  beginning  at  Broadway  street.  These  works 
necessitated  the  removal  or  abandonment  of  a  large  number  of  buildings  and  gremt 
loss  of  property. 

A  number  of  buildings  were  also  thrown  outeide  the  new  levee  bnilt  during  the 
year  under  direction  of  this  office  at  Southport. 

There  has  been  no  material  change  since  the  last  report  in  the  condition  of  the 
caving  places  in  the  vicinity  of  the  Soraparu  Market. 
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NSW  ORLEANS  HARBOR. 

Money  statement. 

July  1. 1891,  bal  ance  unexpended $69, 719. 54 

TraoiBierred  from  Red  and  Atchafalaya  rivers  allotment 8, 000. 00 

•  '77,719.54 

May  81, 1892,  amount  expended  during  fiscal  year  to  date $72, 961. 56 

Reimbursement  by  Capt.  Dan.  C.  Kingman $1, 00 

Funds  not  called  for  by  persons  who  have  signed  pay 

rolls 9.35 

•       10.35 

72,961.21 

June  1, 1892,  balance  unexpended .* 4,768.33 

In  hand 4,768.33 

Amount  that  can  be  profitably  expended  during  the  fiscal  year  ending 
June  30,  1894 ^ 200,000 

The  work  in  New  Orleans  Harbor  has  been  under  the  immediate  charge  of  AsBist- 
ant  Engineer  William  Garvin  during  the  year.    His  report  is  as  follows : 

Nkw  Orleans,  La.,  May  IS,  189S. 

Sir:  I  have  the  honor  to  submit  the  following  report  on  the  work  of  improving 
the  harbor  at  New  Orleans,  La. : 

At  date  of  last  annual  report,  June  1, 1891,  the  condition  of  the  work  was  as  fol- 
lows :  The  plant  was  at  laying-up  quarters  at  Exposition  Wharf,  all  necessary  re- 
8 airs  to  barges  had  been  completed,  and  seven  of  tnem  were  sent  to  the  quarries  on 
>uachita  River.  New  crib  ways  were  being  built  and  general  preparations  for  the  re- 
sumption of  spur-dike  construction  were  in  ])rogre8s.  'Dn  July  20, 1891,  the  tug  moved 
the  plant  from  laying-up  quarters  to  the  Third  District  Bend.  At  this  time  the  quar- 
ter<boat  was  on  ways  being  repaired,  and  a  house  was  rented  to  serve  as  office  and 
quarters  during  the  construction  of  the  spur  dikes  in  the  Third  District  Bend. 

On  July  20  the  steamer  General  Kewton  arrived  with  three  barges  of  willows.  The 
mattress  for  Spur  No.  1,  Third  District  Bend,  was  commenced  July  28  and  completed 
Aueust  5,  but  owing  to  the  barges  beiUg  engaged  tranaporting-wiilows  it  was  not 
sunk  until  September  28,  fifty-four  days  after  completion.  The  mattresa  was  built 
in  four  sections,  100  by  120  feet  each ;  the  head  block  or  upstream  frame  was  built  of 
3  by  6  inch  lumber,  all  other  ^ames  of  2  by  4  inch  lumber,  with  stanchions  or  up- 
rights 26  inches  long  and  5  feet  between  centers.  The  frames  were  spaced  10  feet 
between  centers.  T^ey  extend  from  bank  out  in  stream  or  at  right  angles  to  the 
current.  The  first  layer  of  brush  was  securely  nailed  to  frames,  the  second,  a  thick 
layer,  parallel  to  frames,  and  the  third  of  selected  willows  placed  across  frames  and 
spaced  2  feet  distant.  Lines  of  poles  were  placed  across  top  of  frames  20  feet  dis- 
tant to  giro  additional  strength  and  stiffness  and  to  prevent  rock  shifting,  there 
being  but  little  current;  few  rods  were  used  for  strengthening  frames  at  toggle  pins. 

The  dimensions  of  the  mattress  were  120  by  400  by  2.16  feet,  and  the  cost  and  ma- 
terial we  re : 

633cordsofwiUows,  at  $1.9425 $1,229.60 

18,250  feet,  B.M.,  2  by  4  inch  lumber, at  $11  per  M 200.75 

3.200  feet,  B. M.,  3  by  6  inch  lumber,  at  $12  per  M 88.40 

348  tons  of  rock,  at  $2 696.00 

1,200  pounds  6-inch  steel  wire  nails,  at  3  cents 36.00 

700  pounds  9-inoh  steel  wire  nails,  at3i  cents 24.50 

150  pounds  3i>inch  steel  wire  nails,  at  3.3  cents 4.95 

1,007  pounds  rods  and  mattress  chain,  at  3^  cents 85.24 

1,000 pounds  No.  10  galvanized  wire,  at  3.15  cents 31.50 

24  fish  plates,  at  7  cents  each 1.68 

27  cords  willow  poles,  at  $3.25  per  cord 87.75 

Labor,  superintendence,  etc 1,809.58 

Rations 120.85 

Total 4,316.80 

Number  of  cubic  feet  in  mattress 104,001.60 

Number  of  square  feet  in  mattress 48, 000 

Pounds  of  rockper  sqiiare  foot  to  sink... 14.50 

Cost  per  square  foot  in  place $0.(~^^*' 
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Cyib  constmction  was  commenced  Angust  5  and  completed  August  28.  The  first 
crib  was  sunk  September  29  and  the  last  October  2,  1891.  The  dimensions  of  th© 
cribs  built  and  sunk  on  this  spur  were : 

Gobic  feet. 

Crib  No.  1,  340  by  40  by  6  feet ; 81,600 

Crib  No.  2,  308  by  28  by  6  feet : 61,744 

Crib  No.  3, 260  by  16  by  6  feet 24,960 

Total 158,804 

The  coat  and  material  were : 

755  cords  of  willow  brush,  at$1.9425 $1,466.58 

56  cords  of  willow4>ole8,  at  $3.25 182.00 

25,500feet,  B.  M.,3by6inchlumber,  at$12perM 306.00 

554  tons  of  rock,  at  $2 1,108.00 

250  pounds  No.  10  galvanized  wire,  at  3.15  cents 7. 87 

900  pounds  9-inch  steel- wire  nails,  at  3^  cents 31. 50 

500  pounds  6-inch  steel-wire  nails,  at  3  cents 15. 00 

100  pounds  3Hnc^  steel-wire  nails,  at  3.3  cents 3. 30 

Subsistence * 135.25 

Labot,  superintendence,  etc 2, 021. 19 

Total 5,276.69 

Number  of  cubic  feet  of  crib  work  in  spur 158,304 

Pounds  of  rock  per  cubic  foot  to  sink 6. 998 

Cost  per  cubic  foot  in  place $0.0333 

Total  cost  of  thespur  was $9,593.49 

Canstruciian  of  Spur  No,  6. — Mattress  work  was  commenced  August  5,  completed 

August  20,  and  sunk  October  13,  being  fifty-four  days  after  completion.  The  style 
of  mattress  was  the  same  as  on  Spur  No.  1,  and  its  dimensions  were  120  by  40  by 
2.16  feet.    The  cost  and  material  were : 

633  cords  of  willow  brush,  at  $1.9425 $1,229.60 

18.250  feet,  B.  M.,  2  by  4  inch  lumber,  at  $11  per  M 200.75 

8,200  feet,  B,  M.,  3  by  6  inch  lumber,  at  $12  per  M .-  38.40 

348tonsofrocli,at$2 /. 696.00 

1,200  pounds  steel- wire  nails,  at  3  cents '    36.00 

700  pounds  9-inch  steel- wire  nails,  at  3i  cents  .  ^ 24. 50 

200  pounds  3^inch  steel-wire  nails,  at  3.3  cents 6. 60 

501  pounds  rods  and  mattress  chain,  at  3i  cen^n 17. 53 

750  pounds  No.  10  galvanized  wire,  at  3.15  cents 23.62 

8fisn  plates,  at  7  cents  each .56 

27  cords  willow  poles,  at  $3.25 87.75 

Labor,  superintendence,  etc *...  1,825.60 

Subsistence 125.25 

Total 4,312.06 

Number  of  cubic  feet  in  mattress 104,001.6 

Number  of  square  feet  in  mattress 48,000 

Pounds  of  rock  per  square  foot  to  sink 14. 50 

Cost  per  square  foot  m  place $0.08983 

Crib  construction  was  commenced  August  28  and  completed  September  15.  Th^ 
first  crib  was  sunk  October  14  and  the  last  October  16.  The  dimensions  of  the  cribs 
built  and  sunk  on  this  spur  were : 

Cubic  feet 

Crib  No  1,90  by  40  by  6  feet 21,600 

Crib  No.  2,  286  by  28  by  6  feet '  48,048 

Crib  No.  3,  300  by  16  by  6  feet 28,800 

The  cost  and  material  were : 

545  cords  willow  brush,  at  $1.9425 $1,058.66 

56  cords  willow  poles,  at  $3.25 182.00 

17,460  feet.  B.  M.,  3  by  6  inch  lumber,  at  $12  per  M 209.52 

853  tons  of  rock,  at  $2 706.00 

450  pounds  No.  10  galvanized  wire,  at  3.15  cents 13. 17 

700  pounds  9-inch  steel-wire  nails,  at  3i  cents 24. 50 

400  pounds  of  6-inch  steel-wire  nails,  at  3  cents 12. 00 

100  pounds  S^i^c^  steel-wire  nails,  at  3.3  cents 3.30 
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Labor,  saperintendence,  etc $1,69^.79 

Subsistence 135.00 

Total 4,043.94 

Number  of  cubic  feet  of  crib-work 98,448 

Pounds  of  rock  per  cubic  foot  to  sink 7.171.00 

Cost  per  cubic  foot  in  place $0. 04107. 00 

Total  cost  of  the  subaqueous  portion  of  the  spur  was $8,366.00 

Shifre  protectio^. — This  consists  of  an  earthen  spur  or  levee,  protected  by  a  covering 
or  pavement  of  rock;  this  covering  extends  50  feet  above  and  70  feet  below,  to  form 
aprons  and  practically  prolong  the  foundation  mattress  to  the  main  levee.  The 
Ultimate  resmt  is  a  continuous  spur  commencing  above  high- water  mark  instead  of 
at  low. 

The  cost  and  material  were: 

100  tons  of  rock,  at  $2 $200.00 

75.5  tons  of  tra^  rock,  at  75  cents 56.62 

Labor 350.22 

Total 606.84 

The  total  cost  of  the  spur  was 8,962.84 

Spur  No.  S. — Construction  of  the  mattress  was  commenced  August  20  and  com- 
pleted August  29 ;  it  was  sunk  October  30,  beiug  sixty-two  days  after  completion. 
The  style  of  mattress  was  the  same  as  on  Spur  No.  1,  and  its  dimensions  were  120  by 
400  by  2.16  feet  thick. 

The  cost  and  material  were : 

633  cords  willow  brush,  at  $1.9425 $1,229.60 

27  cords  willow  poles,  at  $3.25 87.75 

384  tons  of  rock,  at  $2 ^ 768.00 

18.260  feet,  B.  M.,  2  by  4  inch  lumber,  at  $11  per  M 200.75 

3,200  feet,  B.  M.,  3  by  6  inch  lumber,  at  $12  per  M 38.40 

900  pounds  9-inch  steel-wire  nails,  at  3^  cents: 31. 50 

1,400  pounds  6-inch  steel-wire  nails,  at  3  cents * 42.00 

200  pounds  3i-inch  steel- wire  nails,  at  3.3  cents 6.60 

1,000  pounds  No.  10  galvanized  wire,  at  3.15  cents 31.50 

452  pounds  iron  rods,  mattress  chains,  etc.,  at  3i  cents : 15. 82 

Labor,  superintendence,  etc 1,840.25 

Subsistence 120.00 

Total 4,412.17 

Number  of  cubic  feet  in  mattress '  104,001.6 

Nimiber  of  square  feet  in  mattress 48,000 

Pounds  of  rock  per  square  foot  to  sink 16 

Cost  per  sqilare  foot  in  place. $0.09192 

Crib  construction  commenced  September  15  and  completed  October  5.  The  first 
crib  was  sunk  November  2  and  the  last  November  5. 

The  dimensions  of  cribs  built  and  sunk  on  this  spur  were : 

Cabio  feet. 

Crib  No,  1,345  by  40  by  6  feet 82,800 

Crib  No.  2-,  276  by  28  by  6  feet 46,368 

Crib  No.  3,  214  by  16  by^  feet 20,544 

Total 149,712 

The  cost  and  material  were : 

574  cords  willow  brush,  at  $1.9425 $1,114.99 

56  cords  willow  poles,  at  $3.25 182.00 

405  tons  rock,  at $2 810.00 

26,940feet,  B.  M.,  3  by  6  inch  lumber,  at$12perM 323.28 

1,400  pounds  9-inch  steel-wire  nails,  at  3i  cents 49.00 

700  pounds  6-inch  steel- wire  nails,  atScents 21.00 

100  pounds  3i-inch  steel-wire  nails,  at  3.3  cents 3.30 

500  pounds  No.  10  galvanized  wire,  at  3.15  cents 15.75 

Labor,  superintenaence,  etc 1, 814. 08 

Subsistence 145.25 

Total 4,478.65 
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Number  of  cubic  feet  of  crib  work 149,712 

Pounds  of  rook  per  cubic  foot  to  sink • ^.41 

Cost  per  cubic  foot  in  place '. $0.02991 

Total  cost  of  the  subaqueous  portion  of  the  spur  was $8, 890. 82 

Shore proteetion. — ^The  cost  and  material  were: 

184. 2  tons  rock,  at  $2 $368.40 

Labor 84.30 

Total  for  shore  work "     452.70 

Total  cost  of  spur  was t 9,343.52 

Spur  No,  S. — Construction  of  the  mattress  was  commenced  September  9,  completed 
September  25,  and  was  sunk  November  10,  being  forty-six  days  after  completion. 
The  dimensions  of  the  mattress  were  120  by  400  by  2.16  feet  thick,  and  the  cost  and 
material  were :  . 

511  cords  willow  brush,  at  $1.9425 $992.61 

27  cords  willow  poles,  at$3.25 87.76 

374 tons  rock,  at$2 748.00 

18.250feet,  B.  M.,  2  by  4  inch  lumber,  at$llperM 200.75 

3,200feet.  B.  M.,  3  by  6  inch  lumber,  at$12perM 38.40 

900  pounds  9-inch  steel-wire  nails,  at  31  cents 31.50 

1,400  pounds  6-inch  steel- wire  nails,  at  3  cents 42.00 

200  pounds  3|-inoh  steel-wire  nails,  at  3.3  cents 6. 60 

1,000  pounds  No.  10  galvanized  wire,  at  3. 15  cents 31.50 

685  pounds  iron  rods  and  mattress  chain,  at  3^  cents 2^.  97 

Labor,  superintendence,  etc 1, 838. 42 

Subsistence 130.00 

Total  cost  of  mattress - 4,171.50 

Number  of  cubic  fe6t  in  mattress 104,001.6 

Number  of  square  feet  in  mattress 48,000 

Pounds  of  rock  per  square  foot  to  sink 15.583 

Cost  per  square  foot  in  place $0.08690 

The  dimensions  of  the  cribs  built  and  sunk  on  this  spur  were : 

Cubic  feet. 

Crib  No.  1,  862  by  40'by  6  feet: 86,880 

Crib  No.  2,  300  by  28  by  6  feet ;.  50,400 

Crib  No.  3,  240  by  16  by  6  feet 23,040 

The  construction  of  the  cribs  was  commenced  October  5 ;  completed  November  7- 
The  first  crib  was  sunk  November  12  and  the  last  November  16.  The  cost  and  ma- 
terial were : 

932  cords  willow  brush,  at  $1.9425 $1,810.41 

56  cords  willow  poles,  at  $3.25 182.00 

684  tons  rock,  at  $2 : 1,368.00 

27,606  feet,  B.  M.,  3  by  6  inch  lumber,  at  $12  per  M 331. 27 

1,400  pounds  9-inch  steel-wire  nails,  at  31  cents 49. 00 

700  pounds  6-inch  steel-wire  nails,  at  3  cents 21.00 

50  pounds  3i-inoh  steel-wire  nails,  at  3.3  cents 1.65 

550  pounds  No.  10  galvanized  wire,  at  3.15  cents 17.32 

100  pounds  iron  rods,  at  31  cents •           3.50 

Labor,  superintendence,  etc 2, 584. 56 

Subsistence 209.50 

Total 6,578.21 

Number  of  cubic  feet  of  crib-work C  160,820 

Pounds  of  rock  per  cubic  foot  to  sink 8.532 

Cost  per  cubic  foot  in  place $0.04103 

Total  cost  of  the  subaqueous  portion  of  the  spur  was $10, 749. 71 

On  shore  protection  the  cost  and  material  were: 

210.77  tons  rock,  at  $2 $421.54 

26.41  tons  trash  rock,  at  75  cents 19.80 

Labor 310.97 

Total 752.31 

Total  cost  of  the  spur  was 11,502.02 
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*  The  completion  of  Spar  No.  3  in  the  Third  District  Front  flnished  all  work  in  that 
locality  for  the  present.  The  weather  dnring  the  progress  of  this  work  was  verv 
favorable.  The  onW  difficulty  experienced  was  from  heavy  south  winds  and  rough 
river,  which  delayed  the  sinking  several  days,  hut  did  not  interfere  with  construc- 
tion work.  During  one  of  these  gales  the  barge  with  mattress  ways  was  sunk,  the 
barge  being  completely  rotten  and  worthless ;  the  ways  and  good  timber  were  re- 
moved and  the  hull  abandoned. 

On  November  17,  immediately  on  completion  of  the  spurs  in  the  Third  District 
Front,  aU  available  barges  were  sent  to  Plaquemine  for  nse  in  sinking  spur  dikes 
in  that  locality^  and  preparations  for  work  in  the  Southport  Bend  were  commenced. 
These  preparations  consisted  chiefly  in  loading  on  barges  all  material  lett  on  hand, 
moving  office  and  other  furniture  from  house  to  quarter-boat,  moving  and  mooring 
the  plant  in  the  new  locality. 

New  mattress  ways  had  been  constructed  to  replace  those  sunk  in  Third  District 
Front,  and  the  construction  of  the  mattress  for  Spur  No.  3^  was  commenced  Novem- 
ber 19.  This  mattress  was  the  first  built,  but  was  not  sunk  until  after  the  mattress 
on  Spur  No.  4^. 

Spur  No.  4i,  Southport  Bend, — ^The  construction  of  the  mattress  was  commenced  De- 
cember 8,  completea  December  23,  and  was  sunk  January  27, 1892.  The  style  of  mat- 
tress was  tiie  same  as  that  built  and  sunk  in  the  Third  District  Bend.  It  extends  60 
feet  above  and  90  feet  below  center  line.    The  cost  and  material  were : 

693  cords  willow  brush,  at  $1.9425 $1,161.90 

20.5  cords  willow  poles,  at  $1.9425 39.82 

411  tons  rock,  at  $3.60 1,438.50 

29,085  feet,  B.  M.,  2  by  4  inch  lumber,  at  $10  per  M 290.85 

3,200  feet,  B.  M.,  3  by  6  inch  lumber,  at  $11  per  M 35.20 

1,600.  pounds  6-inch  steel-wire  nails,  at  2.20  cents 35. 20 

9^  pounds  9-inch  steel-wire  nails,  at  2.75  cents 25. 43 

75  pounds  3i-inch  steel-wire  nails,  at  2.55  cents 1.91 

125  pounds  4i-inch  steel-wire  nails,  at  2.55  cents 3.18 

1,000  pounds  No.  10  galvanized  wire,  at  3  cents 30.00 

1,336  pounds  iron  rods  and  mattress  chain,  at  3i  cents 46. 76 

17  fishplates^  at 7  cents  each 1.19 

Labor,  superintendence,  etc 2,109.00 

Subsistence 486.70 

Total 6,695.64 

Number  of  cubic  feet  in  mattress 130,000 

Number  of  square  feet  in  mattress 60,000 

Ponndsof  rock  per  square  foot  to  sink 13.7 

Cost  per  square  foot  in  place $0. 09492 

Crib  construction  was  commenced  November  28, 1891 ;  completed  January  5,  1892. 
The  first  crib  was  sunk  January  28,  and  the  last  January  80.  The  dimensions  of 
the  cribs  built  and  sunk  on  this  spur  were : 

•  Cubic  feet 

Crib  No.  1,70  by  70  by  6  feet 29,400 

Crib  No.  2,  62  by  120  by  6  feet 37,440 

Crib  No.  3,  34  by  275  by  6  feet 66,100 

Crib  No.  4, 16  by  350  by  6  feet 33,600 

Total 156,540 

The  cost  and  material  were : 

628  oords  willow  brush,  at  $1.9425 $1,219.89 

618  tons  rock,  at  $3.50 1,813.00 

28,666  feet,  B,M., 3  by  6  inch  lumber,  at  $11  per  M 315.32 

1,600  pounds  9-inch  steel- wire  nails,  at  2.75  cents 44.00 

700  pounds  6-inch  steel-wire  n^s,  at  2.20  cents 15. 40 

943  pounds  No.  10  fipalvanized  wire,  at  3  cents 28.29 

LalK>r,  superintendence,  etc 2,048.89 

Subsistence 493.52 

Total 5,978.31 

Number  of  onbie  feet  of  crib-work 156, 540 

Poonds  of  rock  per  cubio  foot  to  sink 6. 618 

Cost  per  cubic  foot  in  place $0.03819 

Total  cost  of  the  spur  was $1 1, 673. 95 
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Spur  No,  S\,  Southpart  Bend, — ConBtmction  of  the  mattress  was  oommenced  No- 
vember 19  and  completed  December  7,  1891,  and  was  siink  February  13,  1892.  The 
dimensions  of  the  mattress  were  150  by  400  by  2.16  feet.    The  cost  and  material  were : 

693cords  willow  brush,  at  $1.94% $1,151.90 

20.5  cords  wiUow  poles,  at  $1.9425 39.82 

426tonsrock,  at$3.50 1,491.00 

29.085  feet,  B.  M.,  2  by  4  inch  lumber,  at  $10  per  M 290.85 

3,200  feet,  B.  M.,  3  by  6  inch  lumber,  at  $11  per  Mj 35. 20 

925  pounds  9-inch  steel-wire  nails,  at  2.75  cents 25. 43 

1,600  pounds  6-inch  steel-wire  nails,  at  2.20  cents 35.20 

75  pounds  SHi^ch  steel-wire  nails,  ar  2.55  cents •I.  91 

125  pounds  4f-inch  steel- wire  nails,  at  2.55  cents 3. 18 

1,000  pounds  No.  10  galvanized  wire,  at  3  cents 30.00 

705  pounds  iron  rods  and  chain,  at  3i  cents 26.25 

^  fish  plates,  at  7  cents  each : 3.71 

250  feet  galvanized  wire  line,  at  12|^  cents  per  foot '..  31.25 

Labor,  superintendence^  etc 2,129.52 

Subsistence 509.02 

Total 5,804.24 

Number  of  cubic  feet  in  mattress...^ 130,002 

Number  of  square  feet  in  mattress 60,000 

Pounds  of  roek  per  square  foot  to  sink 14.2 

Cost  per  square  foot  in  place $0.09673 

Crib  construction  was  commenced  December  31, 1891 ;  completed  January  18, 1892. 
The  first  crib  was  sunk  February  14,  and  the  last  February  16,  1^2.  The  dimen- 
sions of  the  cribs  built  and  sunk  on  this  spur  were : 

Cnbio  feet. 

Crib  No.  1,  70  by  100  by  6  feet 42,000 

Crib  No.  2,  52  by  170  by  6  feet 53,040 

Crib  No.  3,  34  by  225  by  6  feet 45,900 

Crib  No.  4, 16  by  275  by  6  feet 1 26,400 

Total 167,340 

The  cost  and  material  were : 

680  cords  willow  brush,  at  $1.9425 $1,320.90 

451  tons  rock,  at  $3. 50 ^ 1,578.50 

26,176  feet,  B.  M.,  3  by  6  inch  lumber,  at  $11  per  M 287.93 

1,600  pounds  9-inch  steel-wire  nails,  at  2.75  cents 44. 00 

900  pounds  6-inch  steel- wire  nails,  at  2.20  cents 19, 80 

943  pounds  No.  10  galvanized  wire,  at  3  cents 28.29 

Labor,  superintendence,  etc 2,324.52 

Subsistence , 533.20 

Total 6,137.14 

Number  of  cubic  feet  crib- work 167,340 

Pounds  of  rock  per  cubic  foot  to  sink 5.396 

Cost  per  cubic  foot  in  place $0.03667 

Total  cost  of  the  spur  was $11, 941. 38 

Between  the  sinking  of  Spur  No.  ^  and  34^,  eight  days  were  lost,  it  being  impossi- 
ble to  place  the  barges  in  position,  owing  to  the  heavy  flow  of  driftwood. 

A  mattress  80  by  90  by  2.16  feet  was  built  and  sunk  at  the  head  of  Spur  No.  4, 
Southport  Bend.  This  mattress  was  sunk  to  connect  the  foundation  mattress  with 
the  present  low- water  bank  line,  the  caving  having  worked  upstream  to  within  10 
feet  of  the  center  line.  The  construction  was  commenced  December  24,  completed 
December  28,  1891,  and  sunk  January  8,  1892.    The  cost  and  material  were: 

74  cords  willow  brush,  at  $1.9425 $143.74 

68  tons  rock,  at  $3.50 238.00 

2, 900  feet,  B.  M..  2  by  4  inch  lumbet,  at  $10  per  M 29.00 

660  feet,  B.  M.,  3  by  6  inch  lumber,  at  $11  per  M 7.26 

200  pounds  6-inch  steel- wire  nails,  at  2.2  cents 4.40 

150  pounds  9-inth  steel- wire  nails,  2.75  cents 4.12 

50  pounds  3i-inch  steel-wire  nails,  at  2.55  cents 1.27 

150  pounds  No.  10  galvanized  wire,  at  3  cents 4.50 

97  iron  rods  at  3i  cents 3.39 
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3  fish  plates  at  7  cents  each $0. 21 

Labor,  superintendence,  etc • 243. 57 

Subsistence 37. 20 

Total  716.66 

Number  of  square  feet  in  mattress 7,200 

Pounds  of  rock  per  square  foot  to  sink 18.888 

Cost  per  square  foot  in  place * $0. 09953 

The  total  cost  and  material  for  the  four  spur  dikes  built  in  the  Third  District 
Fro«twere: 

5,216  cords  brush,  at  $1.9425 $10,132.08 

332  cords  poles,  at  $3.25 1,079.00 

3,944.97  tons  rock,  at  $2 7,889.94 

73,000  feet,  ?.  M.,  2  by  4  inch  lumber,  at  $11  per  M 803.00 

110.306  feet,  B.  M..  3  by  6  inch  lumber,  at  $12  per  M 1,323.67 

7,600  pounds  9-inch  steel-wire  nails,  at  3^  cents 266. 00 

7,500  pounds  6-inch  steel- wire  nails,  at  3  cents 225. 00 

1,100  pounds  3i-inoh  steel- wire  nails,  at  3.3  cents 36. 30 

6,500  pounds  No.  10  galvanized  wire,  at  3.15  cents '       173. 25 

2,745  pounds  iron  rods  and  mattress  chain,  at  3^  cents 96. 07 

32  fish  plates,  at  7  cents  each 2.24 

101.91  tons  trash  rock,  at  75  cents '^^^^ 

Labor,  including  tug,  superintendence,  etc 16, 178. 86 

Subsistence ^ 1,120.60 

Total 39,402.44 

Total  number  of  cubic  feet  of  mattress  work ; . ..  416,006.4 

Total  number  of  square  feet  of  mattress  work 192, 000 

Total  number  of  cubic  feet  of  crib- work , 566,784 

Average  cost  of  mattress  work  per  square  foot $0.08964 

Average  cost  of  crib  work  per  cubic  foot $0.03595 

In  calculating  the  average  cost  of  crib  and  mattress  work  the  cost  of  spur  levee 
and  pavipg  was  not  considered. 

'    The  total  cost  and  material  for  the  two  spur  dikes  and  mattress  for  head  of  Spur 
No.  4,  Southport  Bend,  were : 

2,568  cords  brush,  at$1.9425 $4,988.34 

41  cords  poles,  at  $1.9425 •     79.64 

1,874  tons  rock,  at  $3.50 6,559.00 

61,070  feet,  B.  M.,  2  by  4  inch  lumber,  at  $10  per  M 610.70 

61,902  feet,  B.  M.,  3  by  6  inch  lumber,  at$llperM 680.92 

5,200  pounds  9-inch  steel- wire  nails,  at  2.75  cents 143. 00 

5,000  pounds  6-inch  steel- wire  nails,  at  2.2  centa 110. 00 

250  pounds  4i-inch  steel- wire  nails,  at  2.55  cents 6. 37 

200  pounds  3i-inch  steel- wire  nails,  at  2.55  cents , 5.10 

4,036  pounds  No.  10  galvanized  wire,  at  3  cents 121. 08 

2,183  pounds  iron  rods  and  mattress  chain,  at  3^  cents 76. 40 

73  fish  plates,  at  7  cents  each 5. 11 

250  feet  |-inoh  galvanized-wire  line,  at  12^  cents 31. 25 

Labor,  including  tug,  superintendence,  etc 8, 855. 50 

Subsistence 2,059.64 

Total...l 24,332.05 

Total  number  of  cubic  feet  of  mattress  work 275,604.2 

Total  number  of  square  feet  of  mattress 127, 200 

Total  number  of  cubic  feet  of  crib- work 323, 880 

Average  cost  of  mattress  work  per  square  foot $0.09604 

Average  cost  of  crib-work  per  cubic  foot $0. 03740 

There  has  been  built  and  sunk  during  this  season  a  total  of  319,200  square  feet  of 
mattress- work  and  690,664  cubic  feet  of  crib-wofk,  at  a  total  cost  of  $63,733.86. 

On  completion  of  the  two  spurs  in  the  Southport  Bend  the  river  had  risen  to  a 
stage  that  prevented  further  work.  The  willows  on  hand  were  unloaded  on  the  bank, 
and  the  plant  wa«  moved  to  laying-up  quarters  at  Exposition  Wharf. 

The  quarter-boat  was  repaired  at  a  total  cost  of  $7,077.52.  This  repair  consisted 
of  an  entire  new  hull,  some  minor  repairs  to  house,  and  painting  of  house  and  hull. 
Of  this,  $1,4^.25  for  labor  and  $544  for  material  were  included  in  my  report  of  June  1, 
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1891.     Since  tliat  date  there  was  expended  for  lahor  $4,177.94  and  for  material 
$950.83,  makings  a  total  of  $5,583.19  ior  labor  and  $1,494.33  for  uiateriaL 

The  tug  Tilda  has  been  dooked  twice,  once  to  renew  wheel  and  once  to  repair  boll. 
The  cost  of  tug  was :  \ 

Pay  of  crew,  with  subsistence , $2,T77.71 

Fuel,  5,232.5  barrels  coal 2,370.79 

Permanent  property 277. 31 

Expendable  material,  docking,  and  repairs 607. 15 

Total 6,032.96 

Amount  charged  to  spur-dike  construction 4, 174. 42 

Amount  charged  to  care  of  plant 974.08 

Amount  charged  to  repair  tug 607.15 

Permanent  property -.  277. 31 

Total , 6,032.96 

Launch  No,  6  had  extensive  repairs  to  boiler  and  machinery,  new  roof  and  fender 
«treak,  hull  scraped,  painted,  cemented,  and  other  minor  repairs.    The  coet  was : 

Pay  of  crew  and  labor  for  repairs $599.24 

Fuel,  209  barrels  coal 98.90 

Bills  of  machinist  and  material 407, 34 

Petmanent  property 5.60 

Total 1,111.08 

Amount  charged  to  repairs 717. 36 

Amount  charged  to  surveys 271. 80 

Amount  charged  to  miscellaneous •. 116.32 

Permanent  property 6. 60 

Total ,., 1,111.08 

The  launch  Alaska  was  engaged  with  survey  party  for  awhile  and  cost  for  crew 
and  fuel  $88.37.  During  her  service  with  Assistant  Engineer  Hardoe  she  was  docked 
at  the  New  Orleans  Harbor  Works  and  had  her  hull  scraped  and  painted  and  a  new 
propeller  wheel  put  on,  which  cost,  exclusive  of  bill  of  machinist,  $40.65. 

Barge  No,  6  is  being  repaired.  It  has  cost  to  date  $51.30  for  labor.  The  repairs 
to  this  barge  will  consist  of  entire  new  sides,  head  blocks,  and  rakes. 

The  tug  Comstock  arrived  at  the  plant  from  Plaquemiue  a  short  time  previooB  to 
completion  of  work  atSouthportBend,  and  was  engaged  for  awhile  in  miscellaneona 
work  for  the  New  Orleans  Harbor,  for  which  she  cost  for  labor  and  fpel  $251.25. 
Her  hull  was  very  rotten,  and  authority  was  asked  and  granted  to  repair  her.  She 
is  now  in  dock  and  has  cost  to  the  present  time  for  labor  $1,657.54  and  for  material 
$603.32,  making  a  total  of  $2,260.86.  This  tug  has  been  in  service  at  the  Atohafa- 
laya  and  Plaquemiue  works,  and  the  repairs  will  be  charged  to  those  works. 

The  dredge  Fah-  Uie  was  docked  in  the  Woods  Dock  at  Algiers  and  cost  $236  for 
dockage.    There  has  been  expended  for  labor,  watchmen,  etc.,  $114,  makings  a  total 

A  barge  was  purehased  and  fitted  up  to  be  used  in  docking  tuffs  and  other  small 
boats  in  the  service.  The  repairs  to  tnis  barge  consisted  of  patching  and  buildinff 
up  the  old  sides,  streugthenln^  bottom  with  additional  floor  timbers,  side  braces,  ana 
four  fore-and-aft  gunwales  drifb-bolted  to  floor  timbers,  building  gate  in  end,  calk- 
ing, and  pitching.  The  cost  was  for  barge  $125,  material  $114.75,  and  for  labor 
$471.36,  making  a  total  of  $711.11.  This  dock  is  in  fair  condition  and  will  stand  a 
couple  of  years'  service. 

Mattress  ways  were  built  for  work  in  the  Southport  Bend.  The  cost  was  for  mate- 
rial $179.50  and  for  labor  $278.52,  making  a  total  of  $458.02.  These  wavs  were  sn- 
perior  in  quality  and  buoyancy  to  any  previonslv  built.  Material  on  hand  to  be  used 
for  spur-dike  construction : 

6,859  pounds  iron  rods,  at  3i  cents $205.06 

13,500  feet,  B.  M.,  2  by  4  inch  lumber,  at  $11  per  M 148.50 

24,326 feet,  B.  M.,  3 by  6inch lumber,  at $12 per  M 291.91 

739 cords  willow  brush,  at  $1.9425 1,435.50 

Total 2,080.67 

The  total  value  of  property  and  tools  lost  and  destroyed  during  the  season's  work 
was  $7,194,  not  including  the  crib  ways  that  were  lost  at  Southport  or  the  old  mat- 
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tresB  barge  lost  in  the  third  district.    The  mattress  ways  have  been  replaced  and 
cost  given  in  this  report.    The  crib  ways  can  be  replaced  at  a  cost  of  $360. 

Surtfsp9  and  aa«pe«.— Surveys  have  been  made  in  the  third  district,  Oonldsboro, 
Greenville,  and  Soathport  bends  also  at  the  caving  bank  near  the  French  Market. 
The  total  cost  was  $994. 60. 

The  wreck  of  an  old  dry  dock  lying  at  Point  Celeste  has  been  destroyed  at  a  cost 
of  $172  for  powder  and  caps. 
Gauge  staffs  have  been  furnished  to  the  different  stations  at  a  total  cost  of  $101.86. 
Since  the  completion  of  spur-dike  construction  the  tag  Tilda  has  been  engaged  on 
levees  and  towing  barges  to  qnarries. 

All  available  barges  nave  been  engaged  transporting  rock  from  quarries  to  Plaque- 
mine  and  Tumbull  Island. 

Very  respectfully,  your  obedient  servant, 

William  Garvin, 
A$9i9ta/iil  Engineer, 
Lieut.  John  Milus, 

C&rp$  of  JSngineera,  U,  5.  A» 

levees; 

The  levee  system  in  this  district  is  continuous  on  thct  west  bank  down  to  a  point 
just  above  the  "Jump/'  about  11  miles  above  the  head  of  the  Passes,  with  the  ex- 
ception of  a  gap  of  about  26  miles  between  Bougere  and  the  mouth  of  Red  River. 
Opposite  this  gap  the  strip  of  cultivated  land  along  the  river  bank  is  very  narrow, 
the  slope  back  toward  the  swamps  is  ^eater  than  it  is  above,  and  the  land  is  subject 
to  overflow  by  water  fr^m  the  Lower  Red,  which  is  unleveed,  as  well  as  by  that  from 
the  Mississippi. 

On  the  east  bank  the  line  of  bluffs  is  approximately  parallel  to  the  course  of  the 
river  from  Vicksbure  down  to  Baton  Roug^,  and  at  no  point  are  the  bluffs  at  any 
great  distance  from  the  river  bank.  There  are  many  detached  private  levees  in  this 
part  of  the  district  designed  to  keep  the  river  from  overflowmg  the  bottom  lands 
between  the  river  and  the  bluffs,  but  there  is  no  continuous  system  of  levees,  nor  is 
such  a  system  needed. 

At  Baton  Rou^e  the  river  leaves  the  bluffs  and  the  levee  system  of  the  east  bank 
begins  and  continues  down  to  Fort  St.  Philip,  about  21  miles  above  the  head  of 
the  Passes.  Measured  by  the  line  of  the  nver  channel  there  are  in  the  district 
about  415  miles  of  continuous  levee  on  the  west  bank  and  206  miles  on  the  east  bank. 

There  are,  besides,  more  or  less  complete  levee  systems  iu  the  State  of  Louisiana  on 
the  Red.  Black,  Ouachita,  BcBuf,  Tensas,  and  Atchafalaya  rivers;  on  Bayous  Macon, 
Des  Glaise,  Plaquemine,  and  Lafourche,  and  on  several  smaller  streams  and  bayous. 
It  is  estimated  that  the  State  now  contains  a  total  of  about  1,100  miles  of  effective 
Iftvees. 

Up  to  Juljr  1,  1890,  the  following-named  Mississippi  River  levees  in  this  district 
had  been  built  in  whole  or  in  part,  enlarged,  or  extensively  repaired  by  the  United 
States,  and  were  generally  known  as  United  States  levees : 


Name  of  levee. 


Above  Bed  River, 


Point  Pleaaant 

Hard  Timea-Wilson 

Hard  Times 

Evergreen 

Hardscrabble  and  Bondnrant . , 

Kempe 

Lake  Conoordla 

Gxeens  to  Fahrvlew 


Total. 


BeUno  Red  River, 


Atchafalaya  River  to  Bed  River  Landing . 

Bed  River  Landing  downstream 

Hog  Point  to  Racoourci 

Raccoarci  Crevasses 

Korgansa 

Stewart 

Point  Coap6e 

Bonnet  Carr6 


Total 

Totalin  district.. 


Below 
Cairo. 


Mxlee, 
624 
631 
633 
636 
640 
659 
683 
722 


762 

766 

767| 

784 

789 

791i 

797 

927 


Rielit 
or  left 
bank. 


Right... 
. . .  .do  . 
...do. 
...do... 
...do 
...do... 
...do 
...do 


Right.. 
....do.. 

...do... 
....do... 

...do 
...do 

...do 
Left.... 


Approx- 
imate 
lengtli. 


MUet, 
5 

10.2 
.8 

a 

5.S 
3.9 

18.5 
U 


66.6 


6 

1 

3.2 
1.1 
1.8 
.3 
1.1 
2.4 


16.4 
~73^ 
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Tlie  above  does  not  include  levees  built  by  the  United  States  and  afterwards  aban- 
doned or  thrown  out  of  the  main  line  by  construction  of  new  lines  behind  them^  as 
was  rendered  necessary  by  crevasses  or  changes  in  tht5  river  bank,  but  only  comprises 
the  approximate  length  of  embankment  that  could  then  be  considered  aa  effective 
levee  or  capable  of  being  made  so  by  restoring  breaks. 

^t  will  be  observed  that  by  far  the  creater  portion  of  these  levees  were  on  the 
Tensas  Basin  or  above  the  mouth  of  Red  River  on  the  west  bank,  and  that  with  the 
exception  of  rendering  assistance  to  close  the  Bonnet  Carr^  crevasse  the  Federal 
Government  had  undertaken  no  levee  building  below  Baton  Rouge  prior  to  1890. 

The  disastrous  flood  of  1890,  which,  in  many  places,  was  unprecedented  in  the 
height  to  which  the  water  rose,  left  the  levee  system  of  the  district  in  a  damaged 
and  weakened  condition  with  many  crevasses,  and  since  that  date  Federal  aid  in  re- 
storing, strengthening,  and  completing  the  system  has  been  extended  to  all  parts  of 
tho  district  except  that  below  New  Orleans.  Assistance  has  also  been  given  in  main- 
taining the  levees  during  high  water. 

The  following  table  shows  the  total  amount  that  has  been  made  available  by  allot- 
ment and  transfer  for  the  construction,  repnir,  and  protection  of  levees  in  the  various 
Bubdrvisions  of  this  district  since  the  act  of  September  19,  1890 : 

Levees,  Tensas  Basin $256,873.25 

For  protection  of  same  during  high  water 15, 202. 75 

Total 272,076.00 

Levees,  right  bank,  below  Red  River 179, 447. 40 

For  protection  of  same  during  high  water 9, 444. 60 

Total 188,892.00 

Levees,  left  bank,  below  Red  River 119, 156. 60 

For  protection  of  same  during  high  water 6, 959. 40 

Total 126,116.00 

Recapitulation. 

Amount  allotted  from  the  act  of  September  19, 1890,  for  levees,  Fourth 

district - $555,477.25 

For  protection  of  levees,  Fourth  district 31, 606. 75 

Grand  total 587,084.00 

The  above  allotments  have  been  applied  in  accordance  with  the  approved  recom- 
mendations of  the  board  of  officers  on  building  and  repairing  levees,  I'ousisting  of 
the  three  officers  in  charge  of  districts,  as  follows : 
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Statement  of  levees  built  hy  the  United  States  from  July  1,  ISOO^  to  June  SO,  2S9S,  giving 
in  detail  location,  quantity,  price,  and  totnl  coat  of  each  levee. 


Levee. 


^t^    Mnmberof 


Price  per 
cubic 
yard. 


Total  coat 
of  levee. 


Tenteu  S<uin. 


Bedford 

HardiMsrabbla 

Kempe(1890) 

Kempe,  upper  section.  . 
Keiupe,  niiadle  section  . 
Kerope,  lower  section  . . 

^  Gibson  Landing 

Forriday 

Ferriday  Crevasse 

Amanlaia 

Henderson 

Deer  Park 


MiUt. 
e06  R 
(09  R. 
669  R. 
659  B. 
650  B. 
659  R. 
683.6  R. 
693  B. 
693  B. 
702  B. 
713  B. 
722.6  B. 


43,788.18 

193,849.39 

88,489.71 

98,157.44 

68,887.67 

84,948.72 

838,200.91 

72,472.03 

8,987.78 

3,289.11 

84,125.43 

99,628.85 


Gmtt. 
20.3 
22.98 
23 

23.79 
14.98 
14.46 
19| 
17 
18* 
17 
23 
171 


18.860.85 

44,546.58 

9,744.53 

23,351.65 

10,310.86 

6,050.09 

*74,996.47 

15, 144. 18 

737.74 

550.15 

7,848.85 

17,624.12 


Total 1 1,029,776.22 


218, 78.^  52 


Bight  hank,  hdo\o  Red  Biver. 


Nina  (1890) 

Nina  (gap)  1892 

Highland 

Highland  Extension. 

Barroza 

Mayflower-Union  ... 

FortvDle 

E  vergreen 

Dnnboine — f 


Total. 


L^  l>ank,  beloio  Bed  Biver. 


Shannon 

ICartines 

Gay  to  Holly  wood 

Woodstock 

Hermitage 

Grenada  to  Mount  Olive . . . 

Soathwood 

Sonthwood  Extension 

Ashland  to  Linwood 

Bicharry 

Irvine 

Union 

Lilly 

CoUege  Point-St.  Michael . 

Tessier-Bonrgeois 

Terre  Haute  to  Hope 

Comland 

Destrahan 

Frellsen  to  Ahnedla 

Southi>ort 


TotAl. 


,806.5  B. 
806.5  B. 
815.5  R. 
815.5  B. 
823  R. 
853  B. 
855  B. 
857  B. 
865      B. 


837 

842 

845 

847.5 

850 

855.5 

875.6 

875.5 

878 

882 

802.5 

893.5 

900.5 

903.5 

909.5 

919.5 

922 

939 

942.5 

956.5 


88,037.41 

8,840.78 

127. 895. 96 

199, 136. 35 

164, 860. 69 

60.636.66 

65. 814. 01 

93,654.73 

7,468.29 


18 

20 

23.74 

15.5 

26.99 

14 
13.44 
19 
15.98 


115,506.74 

1.768.16 

30,551.07 

30, 866. 13 

46, 713. 05 

9,019.70 

8, 845. 41 

17, 794. 40 

1,193.43 


816,344.87 


162,348.00 


77,136.00 

\n 

4,452.00 

39,428.00 

18 

29, 182. 00 

17.90 

24,218.00 

16| 

17, 602. 00 

18 

02, 942. 00 

18.45 

124, 627. 93 

15* 

11,230.00 

20 

75, 145. 00 

19J 

9, 759. 00 

18 

10, 507. 00 

18 

22,900.00 

19.99 

7,417.00 

17.99 

23, 524. 66 

16.98 

15, 899. 00 

18 

14, 486. 00 

18.97 

3,052.70 

16.99 

6, 521. 30 

16.99 

17,758.97 

16 

14,077.32 
812. 40 
7,097.04 
5,249.84 
4,056.51 
3, 168. 36 

11, 612. 80 

19.317.32 
2,246.00 

14,935.07 
1,756.62 
1, 891. 26 
4,677.71 
1,334.32 
3,904.49 
2,860.92 
2, 748. 00 
518.65 
1, 109. 97 
2. 841. 44 


597, 788. 56 


106,206.13 


*  Payment  for  overhaul  and  extra  work,  amounting  to  $9,470.04,  included  in  total. 

t Samuel  L.  James, .jr.,  contractor;  $250  were  reserved  under  supplementary  contract  dated  June  20, 
1891;  this  contract  was  annulled  January  23,  1892,  and  work  was  completed  in  open  market  by  James 
B.  Marlow. 

JSeoapitulation  of  expenditures  for  the  construction  of  new  levees  from  July  1,  1890,  to 

June  30,  189S. 

Leyees,  Tensas  Basin $218,788.52 

Levees,  right  bank,  below  Red  River 162,348.09 

Levees,  left  bank,  below  Red  River 106,206.13 

Total 487,337.74 

Average  price  i>er  cubic  yard:  Cents. 

Levees,  Tensas  Basin 21. 246 

Levees,  right  bank,  below  Red  River 19.89 

Levees,  left  bank,  below  Red  River 17. 76 

General  average  cost  per  cubic  yard 19.94 
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\ofle 


oonstrucUon  of  levees  in  the  fourth  district,  Mississippi  River,  opened  Septeniber  23, 1891, 


TENSAS  BASIN. 
[Price  per  cnbic  yard.] 


No. 


Name  and  address  of  bidder. 


Hardscrab- 

bio  (639  R), 

aboat 

104,000 

cubic  yards. 


Kempe,        Kempe,        Kempe, 
upper  sec-    middle  see- j  loirer  sec- 
tion (659  R),  tion  (669  R),  timi  (6S9  R), 
abont  98,500  about  68,000  aboiu  33,700 
onbic  yards,  cubic  yards,  cubioyaras. 


Car^&Bradbum,Marftha]l,Tex 

T.  A.HelffMon,Natcbee,Mis8 

Gibson  dETDeaion,  C^reenville,  Miss 

Keogh,  Moore  &  Co.,  St  Louis,  Mo 

J.  N.Osden,  Baton  Rouge,  La 

A.  Eltnngham,  N^atchea,  Miss 

Robert  Jonnson,  Memphis,  Tenn 

Augustus  P.  Martin,  waterproof,  La 

Mannfaig  &  Howe,  Pittsburg,  Pa 

Thomas  O'Malley  Imp.  Co..  Baton  Rouge,  La. 

Ernast  Hyner,  Greenrille,  Miss 

John  Bavonset,  New  Orleans,  La 

Andrews  Bros.  Const.  Co.,  Baton  Rimge,  La. . . 
Jeffries  &,  Dameron,  Memphis,  Tenn 


CenU. 
*22.98 


OmU. 
*23.79 


OmUS. 

n4.9( 


32 


29.50 


281 


2* 


26| 
25.94 


30.49 
34 


264 
'32."  44 


16.95 
17.50 


16.97 

17| 

19 


261 


18.00 
22 


Cmt». 
14.74 
•14.45 
14.98 
14.99 
16.90 
14.96 
16 
17| 
16 
26^ 


16.24 
11^^44 
17 


RIGHT  BANK  BELOW  RED  RIVER. 


No. 


Name  Mid  address  of  bidder. 


Highland 

Extension 

(815.5  R), 

abont 

220,000 

cubicyards. 


Elisft  (844 

R>,  about 

30,500  cubic 

yards 


Mayflower- 
Union  (853 
R),  about 
30,100  cubic 
yards. 


Dunboine 

(865  R), 

about  7,500 

cubicyards. 


John  Scott  &  Son,  St.  Louis,  Mo 

Israel  R.  Babbitt,  Baton  Rouge,  La 

Noble  W.Irish,  Carlisle, ni 

Gibson  &  Beaton,  Greenville,  Miss 

Homan,  McFadden  &  Cassidy,  St.  Gabriel,  La. 

J.  N.  Ogden,  Baton  Rouge,  La 

A.  Eltringham,  Natohes,  Miss 

Don  B.  Hearrin,  Baton  Rouee,  La 

Robert  Johnson,  Memphis, TTenn 

Thomas  O'Malley  Imp.  Co.,  Baton  Rongo,  La. 

Ernest  Hyuer,  Greenville,  Miss 

John  Bavouset,  New  Orleans,  La 

Andrews  Bros.  Ck>nst.  Co.,  Baton  Rouge,  La. . 
JefDries  &  Dameron,  Memphis,  Tenn 


CenU. 
*15i 


19 


17.90 
17.48 


18* 
271 


16.44 
17.24 
17i 


OenU. 


15.9 


16| 


OentB, 


15.9 
*14J 
18.97 
15.96 
16.9 
17.23 
16i 


24 
20 
16.98 


17 


(knU, 


17 
M5.98 


17* 


LEFT  BANK  BELOW  RED  RIYER. 


No. 


Name  and  address  of  bidder. 


South  wood 

Extension 

(875.6  L), 

about 

120,000 

cubicyards. 


Tessier- 

Bourgeois 

(909.5  L), 

about  19,400 

cubicyards. 


Southport 

(965.5  L), 

about  17,500 

cubicyards. 


Gibson  &  Deaton,  Greenville.  Miss 

Keogh,  Moore  &  Co.,  St.  Louis,  Mo 

Louis  Le  Sassier,  New  Orleans,  T*a 

Kilpatrick  &  Storer,  Now  Orleans,  La 

Homan,  McFadden  &  Cassidy,  St.  Gabriel,  La. 

J.  N.  Ogden,  Baton  Rouge,  La 

A.  Eltnngham.  Natchez,  MIhb 

Thomas  O'Malley  Imp.  Co.,  Baton  Rongo,  La. . . 

Ernest  Hyner,  (rreenville.  Miss 

John  Bavouset,  New  Orleans,  La 

.Ajidrews  Bros.  Oust.  Co.,  Baton  Rouge, La.... 
JeflMos  Sl  Dameron,  Memphis,  Tenn 


Cents. 
17.98 
15J 


CmU. 
-16. 98 


CmU. 


*16 


18 

17.9 

17.97 

17.48 

22 

18 

17.19 

17.74 

10| 


20 


28 


25 
23 


21 


I 


*Bids  marked  thus  (*),  are  the  lowest  received,  were  accepted,  and  contracts  entered  into. 
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Abstract  of  proposals  receit/ed  in  response  to  adverfisement  by  poster,  dated  September  26, 
1891,  for  eonstruolion  of  I^ortville  Levee,  near  Plaqnemine,  Louisiana, 


No. 


Name  and  address  of  bidder. 


Price  per 
cubic  yard.' 


Total. 


Andrew  Brothers  Constmction  Company,  Baton  Ronge,  La. 

John  Bavousett  Dalconr,  La 

Jeffries  St  Dameron,  Memphis,  Tenn 

Hoinan,  HcFadden  &  Cassidy,  St.  Gabriel,  La 

P.J.  Coihnan,  Napoleonville,  La 

Michel  Walsh,  Pliauemlne,  La 

S.  Bowman  Burbank,  Cofield,  La 


Cents. 
13.44 
14.46 

1*1 
i      15.9 
174 
17.99 
19* 


$7,392.00 
7,053.00 
8,112.^ 
8, 745. 00 
9, 625. 00 
9,894.50 

10,725.00 


*About  55,000  cnbic  yards. 

The  bid  of  Andrews  Brothers  Construction  Company  (No.  1)  being  the  lowest,  was 
accepted  and  contract  entered  into.    Anionnt  available  for  this  levee,  $8,500. 

Abstract  of  proposals  received  in  response  to  advertisement  by  poster  datfid  October  14, 1S91, 
for  construction  of  Fen*iday  Crevasse  Levee. 


No. 


Name  and  address  of  bidder. 


a 

Albert  Or.  Gillespie,  Vadalia,  La 

A.  P.  Martin,Wiiterproof,La 

Rutherford  &.  Dalgcrn,  Natchez,  Miss 


Price  per 
cnbic  yard.*  i 


Total. 


Cents. 


m 


$740 
740 
770 


•About  4,000  cubic  yards 

Bids  Nos.  1  and  2  are  the  same.  No.  1  having  been  selected*  by  lot  was  accepted 
and  contract  entered  into.  Total  estimated  cost  of  levee,  $740;  amount  available, 
$1,000. 

United  States  levee  work  in  the  fourth  district,  Mississippi  JRiver,  completed  during  year 

ending  June  SO,  1892. 


Name  of  levee. 


MUes  be- 
low Cairo 
and  bank. 

Length. 

039      R 
650      R 
659      R 
659      R 

Feet. 
9,840 
3,897 
4,549 
3,186 

683.5  R 

13,888 

693      R 
712      R 

136 
1,814 

806.6  R 
815. 5  R 
;  853      R 
855      R 
857      R 
865      R 

600 
8,021 
i743 
3,686 
3,400 

783 

875. 5  L 

9.258 

900.5  L 

1,959 

955. 5  L 

1,872 

Width 

of 
crown. 


Slope  on 
land  8ide. 


Greatest 

Least 

height. 

height. 

Feet. 

Feet. 

14.7 

9.6 

19.2 

9.4 

14.5 

8 

12.8 

4.3 

25.6 

8.2 

16.9 

2.1 

16.2 

12.4 

10.3 

*          9.8 

15.4 

L9 

11.3 

0.5 

12.5 

LI 

16 

1.6 

8.9 

0.3 

11.6 

0.6 

\          10.3 

1.1 

[            9.8 

L8 

10.4 

2.2 

Average 
height. 


Tenaas  Basin. 


Hardscrabble 

Kempe,  upper  section . . 
Kempe,  middle  seetion  . 
Kempe,  lower  section  . . 

Gibsons  Landing* 

Ferriday  Crevasse 

Hendersont 


Right  bank  beiow  Red  River. 


NinaGan 

Highlana  Extension  . 
Mayflower-XTnion  — 

Fortville 

Ih'ergreenJ 

DuuMine 


Ztft  bank  bdmo  RedRiver. 

Sonthwood  Extension 

Tessier-Bourgeois 

Sonthport 


Feet. 

8 

e 

8 

8 
8 


Feet. 
3  and  3  to  I 
3  and  3  to  1 
3  and  3  to  1 
3  and  3  to  1 

3  and  3  to  1 

3  and  3  to  1 
3  and  3  to  1 


3  and  3  to  1 
3  and  3  to  I 
a  and  3  to  1 
3  and  3  to  1 
3  and  3  to  1 
3  and  3  to  1 


8  and  3  to  1 
3and3  tol 
3  and  3  to  1 


Fe^t. 
12.2 
14.8 
11.3 
8.5 

16.4 

9.5 
14.3 


10.1 
12.3 
10. 1 
11 


n 


8. 


9.5 
0.5 
8.9 
9.5 


ENa  92 ^203 
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United  States  levee  work  in  ike  fourth  dUtriot,  AfieeUsippi  River,  eto.«-Coutma6d« 


Name  of  levee. 


GAtde 
of  crown 
above 
high 
-water  of 
1890. 


Total. 

(Net.) 


Price 

per  cubic 

yard. 


Amount 
paid  by 
IJnlted 

Statea. 


When  com- 
menoed. 


When  con 
pleted. 


Tentat  BaHn. 

Hlurdaorabble 

Kempe,  upper  eectioM .... 
Kefbpe,  middle  Bectiou  .... 

Kempe,  lower  sectiou 

Gibnons  Landing* 

Ferriday  Crevaaee 

Henderson  t -. 

Bight  bank  hdovf  B4d  Biver, 

NinaOan 

Highland  Extension 

Mayflower- Union 

FortviUe ^; 

Evergreen  t •*. 

Pnnboine 

Li^  bank  beUno  Bed  Biver. 

Southwood  Extension 

Tessler-BourgeoiB  .  .* 

Sontbport 


Ffet. 
1.6 
2.26 
2.26 
2.26 
2.66 
2.9 
3 


8 

a 

2.6 
2.6 
3 
1.2 


8 

2.6 

2.6 


Cubic  yard». 
193,849.39 
98, -157.44 
68, 887. 67 
34,948.72 
338, 200. 91 
3,987.78 
84,125.43 


8,840.78 

199,136.35 

60,636.65 

65,814.01 

93, 654. 73 

7,468.29 


124,627.03 
23,524.66 
17,768.97 


Oent». 

22.98 
23.79 
14.98 
14.46 

\n 

23 


20 

13.44 

19 

16.98 


15i 

16.98 

16 


$U,516.58 
23,351.65 
10,>819. 36 
6,060.09 
65,526.43 
737.74 
7,848.85 


1,768.16 
80,866.13 

9,019.70 

8,845.41 
17,794.40 

1,198.43 


19,317.82 
3,994.49 
2,841.44 


Oct  12, 1891 

— do 

Oct.  8,1891 
Oct  21, 1891 
Dec.  4,1890 
Nov.  4, 1891 
Deo.  8,1880 


Feb.  1,1882 
Oct  12, 1891 
Oct  17, 1891 
Oct  15, 1891 
Jan.  1,1891 
Oct  U,  1891 


Oct  6,1891 
Oct  9,1891 
Oct    6,1891 


May  -26,1898 
Feb.  13,1892 
Feb.  12,1882 
Feb.  23,1883 
Nov.  25,1891 
Dec.  5,1891. 
Sept    8,1891 


Mar.  1,1892 
Jon.  4, 1882 
Feb.  3,1892 
Jan.  23,1892 
Aug.  25, 1891 
Deb.     6,1881 


Dec.  29,1691 
Jan.  7,1892 
Feb.     6,1882 


*208,379.43  cubic  yards  built  this  year,  at  19|  cents,  $40,373.51.    Extra  haul  144^604.10  euUc  yarda,  at 
1  cent  per  100  feet,  $9,470.04. 
t  All  of  the  levee  built  during  present  fiscal  year. 
:  29,435.42  cubic  yards  built  thb  year,  at  19  cents,  $5,592.73. 

The  season  was  unusaally  favorable  for  levee  building,  owing  to  a  long  period  o^ 
almost  uninteiTnpted>  good  weather  in  the  fall  and  early  winter  and  the  lateneaB  of 
the  spring  flood,  and  all  of  the  work  nndertaken  was  completed  within  contract 
time  except  Hardscrabble.  The  difficulties  of  this  work  did  not  seem  to  have  been 
fully  appreciated  by  the  contractor  at  first,  and  a  great  deal  of  valuable  time 
and  good  weather  was  lost.  Finally  bad.  weather,  high  water,  and  labor  troubles 
seriously  interfered  with  the  progress  of  the  work,  but  fortunatelv  the  old  front 
levee  held,  although  threatened  with  destruction  by  the  caving  of  the  bank.  At 
this  date  the  levee  is  completed.  '     ' 

Progress  of  work  on  the  Southport  levee  was  seriously  delayed  for  want  of  a  suffi- 
cient force  until  finally  the  rising  river  threatened  to  entirely  cover  the  batture  from 
which  earth  was  being  obtained  for  the  work.  The  available  earth  between  the  new 
and  the  old  levee  was  limited,  and  there  had  been  so  much  delay  that  it  was  unsafe 
to  use  the  old  levee  in  building  the  new  one  and  thus  depend  entirely  on  the  newly  con- 
structed levee  to  hold  the  water,  as  a  break  at  this  place  would  have  greatjy  en- 
dangered the  city  of  New  Orleans.  All  efforts  to  induce  the  contractor  to  put  on  a 
sufficient  force  having  failed,  the  quarter  boat  2sd  force  of  men  were  brought  down 
from  the  willow  grounds*  and  put  at  work  on  the  levee  on  January  20,  under  direc- 
tion of  this  office.  The  levee  was  completed  on  February  5,  and  the  expense  of  the 
extra  force  deducted  from  amount  paid  the  contractor,  as  provided  for  in  the  con- 
tract. 

In  addition  to  construction  work  a  considerable  amount  of  repairs  to  United  Statea 
levet»s  in  the  district  was  done  during  the  year.  This  work  consisted  in  clearing 
levees  of  trees  aild  brush,  restoring  the  embankment  where  worn  down  from  cross- 
ings or  impaired  by  wave  wash  or  other  causes,  cutting  and  filling  leaks  caused  by 
crayfish  holes,  and  in  a  few  cases  raising  the  giMe  where  it  was  locally  deficient. 
Kepairs  of  this  character  were  made  on  the  following  levees : 


Hard  Times  Dike  (633  R). 
Hard  Times  Wilson  (631  R). 
Evergreen  (636  R). 
Hardscrabble  (639  R). 
Kempe  (659  R). 
Lake  Concordia  (693  R). 
Greens  to  Fairview  (722  R). 


Nina  (806.5  R). 

Highland  (815.5  R). 

Barroza  (823  R). 

Ashland  to  Linwood  (878  L). 

Grenada  to  Mount  Olive  (856.6  L). 

Terre  Haute  to  Hope  (919. 5  L). 

X>estrahan  (939  L). 


The  work  was  done  partly  by  a  force  of  men  on  a  quarter  boat,  with  an  outfit  of 
tools,  which  was  moved  from  place  to  place  as  the  work  progressed,  and  partly  by 
fore^^s  of  men  and  teams  hired  for  the  purpose,  to  which  the  Government  did  not 
furnish  tools,  quarters,  or  subsistence. 
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It  is  the  oxperieuce  of  this  office  that  annual  work  during  low  water  in  the  r^air 
and  maintenance  of  tjie  embankments  is  the  most  judicious  and  economical  meu^od 
of  applying  the  bulk  of  the  funds  for  the  protection  of  leyees,  and  that  such  yearly 
expenditures  are  absolutely  essential  in  order  to  maintain  ^n  effective  levee  system. 

During  the  months  of  July,  August,  and  September  a  continuous  line  of  levels 
was  run  over  the  levees  of  the  Tensas  front  from  the  upper  end  of  the  district  down 
to  Fairview  Landing.  Data  as  to  the  height  of  embankments  and  their  general 
condition  was  noted  at  the  same  time,  and  a  continuous  profile  has  been  platted, 
showing  the  results  of  the  survey. 

rroteotion  of  levees.-^DvLrmg  the  latter  part  of  the  winter  and  early  spring  all  in- 
dications pointecV  to  a  season  of  only  moderately  high  water,  and  many  experienced 
rivermen  had  estimated  on  a  bank  full  sta^e  as  the  nighest  to  be  expected.  On  the 
contrary,  the  lower  river  rose  rapidly  during  the  latter  part  of  April,  and  violent 
storms  became  general  all  over  the  entire  valley  of  the  Mississippi  and  its  tribu- 
taries. 

As  soon  as  it  became  evident  that  a  high  stage  would  be  reached,  preparations 
wore  made  to  supply  necessary  materials  and  do  such  protection  work  as  might  be- 
come necessary  within  the  limits  of  the  funds  available.  In  these  preparations  and 
in  subsequent  work  precedence  was  ^iven  to  United  States  levees.  The  quarter  boat 
and  tools  and  the  force  of  men  that  had  been  employed  at  the  rock  quarries  near  the 
mouth  of  Boeuf  River  were  moved  to  the  recently  completed  Kempe  Levee,  arriving 
May  4.  A  weak  place  caused  by  sloughing  was  repaired  and  considerable  work 
done  on  the  old  KeThpe  Levee  above.  On  May  20  the  force  was  transferred  to  Hard 
Times  Landing  and  repairs  began  on  the  Hard  Times  Dike  across  Lake  St.  Joseph. 

Protection  work  has  also  been  done  by  hired  labor  oil  the  Lake  Concordia  and 
Henderson  levees.  The  quarter  boats  Delta  and  Gammaj  the  steamer  Newion,  and  at 
times  the  tngs  Tilda  and  Laurel  and  the  launch  Huby,  besides  barges  for  transport- 
iugmaterial,  have  been  employed  on  protection  of  levees  above  Red  River. 

The  tug  Laurel  was  chartered  on  April  27  for  duty  in  protecting  levees,  principally 
between  Baton  Rouj^e  and  New  Orleans,  and  she  has  been  used,  with  the  barges  as 
needed,  in  distribntmg  material. 

Assistance  has  been  rendered  in  maintaining  the  levees  below  New  Orleans  bv  sup-  . 
plying  lumber  and  sacks  which  have  been  transported  free  of  charge  by  tfie  railroad 
companies. 

According  to  a  recent  estimate  the  assessed  valuation  of  property  protected  by 
Mississippi  Kiver  levees  in  this  district  is  as  follows: 

TENSAS  BASIN. 

Madison,  one-seventh  of  parish $293, 150 

Tensas,  all  of  parish 1,684,390 

Concordia,  all  of  parish 1,355,948 

Franklin,  one-fourth  of  parish -. 216, 704 

$3,550,192 

RIGHT  BANK  BELOW  RED  RIVER. 

West  Baton  Rouge,  all  of  parish 1, 127, 185 

Pointe  Coupee,  all  of  parish 1,562,545 

Iberville,  two- thirds  of  parish ^^ 2, 007, 045 

Assumption,  nine-twentieths  of  parish 677, 870 

Ascension,  three-twentieths  of  parish 304, 455 

St.  James,  one-half  of  parish 922, 721 

St.  John,  one-fifth  of  parish 301,693 

Lafourche,  one-half  or  parish 1, 177, 265 

St.  Charles,  three-fourths  of  parish 1, 031, 569 

Jefferson,  one-third  of  parish 1, 103, 779 

Plaquemme,  one-half  of  parish 966, 870 

11,182,997 

LEFT  BANK  BELOW  RED   RIVKR. 

Iberville,  one-third  of  parish 223, 005 

East  Baton  Rouge,  one-tenth  of  parish 258, 880 

Asoension,  fifteen-twentieths  of  parish 1, 725, 255 

St.  James,  one-half  of  parish 922,721 

St.  John,  three-fifths  of  parish 603,386 

St,  Charles,  one-fourth  of  parish 343,856 

Jefferson,  one-sixth  of  parish 367, 926 

Orleans,  nineteen-twentieths  of  parish 130, 000, 000 

Plaquemine,  one  half  of  parish 966, 870 

St.  Bernard,  one-fourth  of  parish 208, 423 

135,620,322 

Total : , 150,353,611 
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The  following  table  gives  a  general  idea  of  the  present  relative  condition  of  the 
Mississippi  River  Levees  of  the  District  in  each  of  the  separate  ^t<ate  or  subdistricts : 

Table  phovoing  the  general  condition  of^  the  levcese  fourth  district  MiseieHppi  River,  June 

i.  1892, 


1 

!i 

1 

% 

1 

4 

g 

1 

1 

^ 

.2 
•8 

11 

|i 

Sabdifltricts  in 

Limits  of  districts 

^i 

^■g 

«M   O 

order  of  general 

on  HiHsissippi 

11 
1 

o- 

Remarks. 

effidencj. 

River. 

-'1 

"8 

s 

1 

^ 

H 

^ 

e. 

^ 

1.  Orleans  levee 

Comprises    all 

26 

10 

None. 

This  is  placed  first  in  gen- 
eral efficiency  because  of 
its  comparatively  short 
length  and  the  Ubor  and 
material  that  is  hnmedi- 

district. 

levees  on  both 

banks     within 

Umits  of  city  of 

New     Orleans, 

( 

about  13   miles 

ately  available  in  case  of 

on  left  bank  and 

danger. 

13  miles  on  right 

bank. 

2.  AtohafaUiya 

Right  bank,  ft-om 

120 

108                          0 

15 

River  banks  fairly  perma- 

Basin    lovee 

month  of  Red 

nent  thronghont,  espe- 
cially   in    lower     part. 

district. 

River   to   Don- 

aldsonvUle. 

Country  generally  open 
and  banlcs  cleared. 
Levees  exposed  tb  wave 
wash  in  lower  part  of  dis- 
trict, and  board  revet- 
below  Baton  Rouge.* 

3.  Fiftb   Loaisi- 

Right  bank,  from 

223 

125                         2 

46 

In  this  district  the  river 

ana       levee 

upper  boundary 
of     State     to 
mouth  of  Red 

bank  is  in  many  plaoes 
rapidly  caving.  Country 
often     heavily    wooded. 

district. 

River. 

Not  much  trouble  frt>m 
wave  wash. 

4.  Pontehartrain 

Left    bank,  from 

127 

60                         3 

15 

The  country  is  all  cleared 

levee  district. 

upper  limit  of 
city     of     New 
Orleans. 

up  and  open,  largely  cnU 
tivated  in  sugar  and  rice. 

- 

Banks  generally  perma- 
nent.   Levees  often  close 

to  banks  and  exposed  to 

wave  wash.  Board  revet- 

ments largely  used. 
Same    as    above.    Orange 
groves   below  New.  Or- 
leans.   In  lower  part  of 

6.  Third      leveo 

Right  bank,  from 
Donaldsonville 

148 

65 

30 

44 

None. 

district. 

to  jSulf  of  Mex- 

ico,    excepting 
portion  of  jNew 
Orleans  district. 

district  levees  low  and 

generally  in  bad  cjmdi- 

• 

6.  First       levee 

Left    bank    of 

70 

22 

24 

24 

None. 

Levees  generally  low  and 
very  inefficient. 

district. 

river,      from 

lower  boundary 

of  city  of  New 

Orleans  to  Gulf 

of  Mexico. 

*In  general  the  height  of  the  embankments  and  their  distance  fh>m  the  bank  lines  increase  f^m 
the  lower  to  the  upper  parts  of  the  district.  The  permanence  of  the  bank  line  and  the  danger  from 
wave  wash  increase  from  the  upper  to  the  lower  part  of  the  district.  Below  Baton  Rouge  the  &cUi- 
ties  for  transporting  materials  by  land  and  river  and  the  supply  of  local  labor  are  very  gwd. 
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The  following  crevasses  oocurred  during  the  high  water  of  1892 : 


Name,  bank,  and  miles  below  Cairo. 


Bate  of 
break. 


Bate 
closed. 


Bemarks. 


Leblnnc  (»42  R.)  

Kapoleonville  (904  K.) 

Pofait  a  la  Haehe  (1,010.6  L.) 

Villere  (969  L.)  

MonSecour  (995  L.) 

Harlem  (1,000  L.) 

Anchor  (928  L.) 

Happy  Point  (922  B.) 

Tessler  (907  L.) 

BeUir  (995L.) 

Cedar  Grove  (983  L.)  

,  Harlem  (1,000  L.) 

Story  (972  L.) 

New  Hope  (897  K.)  

BeUe  Cbasae  (987.5  R.) 

Ascension  (882  R.)  

VUlere  (970  L.) 

Story  (972  L.)   

Merritt  (975  L.)   

Prospect  (935  L.)  

Belmont  (908  L.) 

Avondale  (953  R.)  

Hermitage  (887  L.)   

Belogny  (907  R.) 

Bohemia  (1,014  L.) 


Apr.  25 
Apr.  26 
May  14 
May  3 
May  11 
May  12 
May  16 
May  18 
May  22 
May  24 
May  24 
May  25 
May  28 
June  1 
Jane  8 
June  7 
June  7 
June  11 
June  13 
June  13 
June 12 
June  13 
June  21 
June  23 
June  27 


May  14 
May  4 
May  11 
May  20 


May  28 
June  6 
May  28 
May  28 


May  30 
June  15 


Jnne  16 


Bayou  Lafourche. 

Do. 
Mississippi  Riyer. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 


LKVERS,  TENSAS  BASIN. 

Money  atatement. 

July  1, 1891,  balance  unexpended $117,582.16 

July  18,  1891,  transferred  nom  protection  of  levees,  Tensas  Basin 38, 475. 00 

Jtily  18, 1891,  pro  rata  allotment  from  Lake  Providence  Reach  allotment 

(of  $75, 000).. 11,542,50 

September  16, 1891,  transferred  by  Capt.  Townsend,  third  district,  being 

pro  rata  of  $75, 000  allotment  from  Lake  Providence  Reach 1, 334. 75 

May  4, 1892,  transferred  from  protection  of  levees,  Tensas  Basin 3, 000. 00 

Total 171,884.41 

May  31, 1892,  expended  during  fiscal  year  to  date 160,212.39 

June  1, 1892,  balance  unexpended 11,672.02 

In  hands 11,672.02 

Less  amount  covered  by  existing  contract $11, 522. 31 

Less  estimated  liabilities..: 100.00 

11,622.31 

*      Available 49.71 

Amount  that  can  be  profitably  expended  during  fiscal  year  ending  June 
30,1894 250,000.00 

PBOTECTION  OF  LUVICES,   TENSAS  BASIN. 

Money  statement. 

July  1, 1891,  balance  unexpended $47,989.02 

July  18, 1891,  5  per  cent  of  pro  rata  aUotment  ft'om  Lake  Providence  Reach 

allotment  (of  $75,000) 607.50 

September  16,  1892,  transferred  by  Capt.  Townsend,  third  district,  being 

5  per  cent  of  pro  rata  allotment  of  $75,000  from  Lake  Providence  Reach .  70. 25 

April  30,  1892,  transferred  from  general  service  allotment 5, 000. 00 

May  31,  1892,  transferred  from  general  service  allotment 5, 000. 00 

Total \ 58,666.77 

July  18, 1891,  transferred  tt*  levees,  Tensas  Basin $38, 475. 00 

May  4, 1892,  transferred  to  levees,  Tensas  Basin 3, 000. 00 

41,475.00 

Balance 17,191.77 

May  31,  1892,  expended  during  fiscal  year  to  date 9,088.60 

June  1, 1892,  balance  unexpended 8,103.17 
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In Treaaury,  United  States $5,000.00 

In  hands 3,108.17 


8, 103. 17 
Leas ontstanding  liabilitiea  (estimated) 1,200.00 


June  1, 1892,  balance  available 6,903.17 


Amount  that  can  be  profitably  expended  during  fiscal  year  ending  June 
30,1894 25,000 

LBYEBS,  RIGHT  BANK,  BELOW  RED  RIVER. 

Money  statement 

July  1,1891,  balance  unexpended 16,510.1^ 

July  18,  18Sfe,  transferred  from  protection  of  levees,  right  bank,  below  Red 

*     River 41.562.50 

July  18,  1891,  pro  rata  allotment  f^om  Lake  Providence  Reach  allotment 

(of  $75,000) ,•. 12,468.75 

September  16, 1891,  transferred  by  Capt.  Townseud,  third  district,  being 
pro  rata  of  $75,000  allotment  from  Lake  Providence  Reach 1, 441. 15 


Total 71,982.55 

May  31,  1892,  expended  duriug  fiscal  year  to  date 69, 920. 61 


Junel,  1892,  balance  unexpended 2,061.94 

In  hands ^ 2, 06k  94 


Amount  that  can  be  profitably  expended  during  fiscal  year  ending  June 
30,1894 250,000 

PROTECTION  OF  LEVEES,  RIGHT  BANK,  BELOW  RED  RIVER. 

Money  statement. 


July  1, 1801,  balance  unexpended 48,071.25 

July  18,  1891,  5  per  cent  of  pro  rata  allotment  from  Lake  Providence 

allotment  (of  ^5,000) 656.25 

September  16,  1891,  transferred  by  Capt.  Townsend,  third  district,  being 

5  per  cent  of  pro  raCft  allotment  of  $75,000  from  Lake  Providence  Reach .  75. 85 

May  31, 1892,  transferred  from  general  service  allotment 3,  OOOJDO 


Total 51.803.36 

July  18, 1891,  transferred  to  lev'ees,  right  bank,  below  Red  River 41, 662. 50 


Balance 10,240.85 

May  31, 1892,  expended  during  fiscal  year  to  date  . . . : 1, 363. 47 


June  1, 1892,  balance  unexpended ^ 8, 877. ; 


In  Treasury,  United  States 3,000.00 

In  hands 6,877.38 


8,877.38 
Less  outstanding  liabilities  (estimated) 3,500.00 


Junel,  1892,  balance  available 6,377.38 

Amount  that  can  be  profitably  expended  during  fiscal  vear  ending  June 
30,1894 : : 25,000.00 
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LKV^ES;   LBFT  BANK,  BELOW  RED  RIVER. 

Jaly*l,  1891,  balanoe  tinezpended $5, 717. 14 

July  18, 1891,  tranflferred  from  protection  of  leyees,  left  bank,  below  Red 

River 21,850.00 

Jalv  18, 1891,  pro  rata  allotment  from 'Lake  Providence  Reach  allotment 

(of  $75, 000) „ 6,730.70 

September  16, 1891,  transferred  by  Capt.  Townsend,  Third  district,  being 

pro  rata  of  $75,000  allotment  from  Lake  Providence  Reach TOO.  90 

Total 85,098.74 

May  31, 1892,  expended  during  fiscal  year  to  date «. 34, 146. 71 

Jane  1, 1892,  balance  nnexpended 952.03 

Inhands ! 952.03 

Amount  that  can  profitably  be  expended  during  fiscal  year  ending  June 
30,1894 250,000.00 

.  PROTECTION  OF  LKVKE8,  LEFT  BANK,  BELOW  RKD  RIVER. 

Money  statement 

July  1, 1891,  balance  unexpended $24,689.06 

July  lo,  1891,  5  per  cent  of  pro  rata  allotment  from  Lake  Providence  allot- 
ment (of  $75,000) 355.30 

September  16,  1891,  transferred  by  Capt. 'Townsend,  Third  district,  being 
5  per  cent  of  pro  rata  allotment  of  $75,000  from  Lake  Providence  Reiich  ^  41. 10 

May  31,  1892,  transferred  from  general  service  allotment 3, 000. 00 

Total *. ? 28,085.46 

July  18, 1891,  transferred  to  levees,  left  bank,  below  Red  River 21, 850. 00 

Balance 6,235.46 

May  31, 1892,  expended  during  fiscaKyear  to  date 1, 788. 00 

June  1, 1892,  balance  unexpended 4,447.46 

In  Treasury  United  States 3,000.00 

Inhands 1,447.46 

4,447.46 
Less  outstanding  liabilities  (estinated) 2,600.00 

Junel,  1892,  balance  available 1,847.46 

Amount  that  can  be  profitably  expended  during  fiscal  year  endinfl:  June 

30,1894 : ::..: 25,000.00 

All  levee  work  above  thelnouth  of  Red  River  has  been  under  the  immediate  charge 
of  Assistant  Engineer  H.  S.  Douglas,  and  that  below  the  mouth  of  Red  River  under 
the  immediate  charge  of  Assistant  Engineer  W.  J.  Hardee.    They  report  as  fdllows: 

'Natchez,  Miss.,  May  SI,  189t. 

Sir  :  I  have  the  honor  to  submit  the  following  report  on  the  construction  and  re- 
pair of  levees,  Tensas  Basin,  Fourth  district,  from  June  1,  1891,  to  May  31,  1892. 

At  date  of  last  report.  May  31,  1891,  work  was  in  progress  at  Gibson  Landing 
Levee  (683.5  R.).  ^The  Henderson  L^ee  (712  R. )  was  unfinished,  the  contractors  hav- 
ing failed  to  complete  it  before  the  high  water  of  1891.  There  was  a  crevasse  in 
Lake.  Concordia  Levee  (693  R.)  which  had  been  temporarily  closed  with  a  sack  dike. 

All  work  of  construction  being  done  by  contract,  no  plant,  strictly  speaking,  be- 
longed to  tliis  work. 

At  Gibson  Landing  Levee  5,500  feet  of  embankment  had  been  completed  out  of 
a  total  oJl  13,888  feet. 

On  September  8, 1891,  under  allotments  made  by  the  Mississippi  River  Commission, 
the  following  levees  were  advertised^  awards  made,  and  contracts  entered  into : 

Cubio  yards. 

Hardscrabble  (639  R.),  about 104,000 

Kempe, upper  section  (659  R.),about 98,500 

Kempe,  middle  section  (659  R. ),  about 68, 000 

Kempe,  lower  section  (659  R.),  about 33,700 


uJU^ 
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On  October  14, 1891,  proposals  were  asked  by  circular  letter  for  a  levee  to  close  the 
gap  in  Lake  ConcordiaJLevee,  known  as  tbe  Ferriday  Crevasse  (093  R.)*  Award  was 
made  and  agreement  entered  into  with  Albert  H.  GUlespie  for  its^constructioiL.  * 

The  following  is  a  summary  of  work  done: 

HardBorahbU  Levee  (6S9  ^ J.— Grade,  1.5  feet  above  hieh  water  of  1890;  crown,  8 
feet;  slopes,  3  and  3  to  1;  contents,  193,849.39^cubio  yards.  Several  lines  had  been 
previously  surveyed  at  this  locality,  but  prior  to  the  opening  oT bids  the  funds  allotted 
were  not  considered  sufficient  to  build  even  the  shortest  of  these  lines.  On  Septem- 
ber 15  a  survey  was  made  to  locate,  if  possible,  a  safe  line  that  would  contain  not 
mord  than  the  advertised  amount,  104,000  cubic  yards.  The  survey  indicated  that 
it  would  be  impossible  to  build  a  levee  that  would  contain  this  yardaee  and  be 
X>ermanent  for  auy  reasonable  length  of  time.  Fortunately  the  prices  bid  on  levees 
were  so  much  lower  than  estimated  that  after  the  opening  of  bias  it  was  found  pos- 
sible, by  slightly  reducing  tiie  grade,  to  build  the  shortest  of  the  lines  that  seemed  to  tie 
reasonably  permanent.  * 

On  October  12,  1891,  the  contractors  commenced  operations  with  a  small  force. 
They  evidently  did  not  realize  the  difficult  task  which  they  had  undertaken  and, 
although  repeatedly  urged  to  increase  their  force  and  push  the  work  to  completion, 
they  allowed  the  favorable  weather  to  pass  without  accomplishing  much.  The  re- 
sult was  that  the  work  dragged  along  into  the  rainy  season  and  when  the  contract 
time  for  completion  arrived  the  levee  was  only  about  two-thirds  finished.  Fortu- 
nately the  old  front  levee  had  not  caved  into  the  river.  The  time  of  completion  was 
extended  until  April  15, 1892.  Fui*ther  extensions  of  time,  owing  to  bad  weather 
and  high  water,  were  granted  the  contractors  as  follows :  Untn  May  1,  May  15, 
and  June  1.    Finally  by  extraordinary  exertions  the  levee  was  completed  May  26, 


Kempe  Upper  Section  Levee  (669  i2.).— Grade,  2.26  feet  above  high  water  of  1890; 
crown,  8  feet;  slopes,  3  and  3 to  1.  Practically  the  Upper,  Middle,  andLo^er  sec- 
tions of  Kempe  Levee  are  one  continuous  piece  of  embankment.  It  was  separated 
and  let  in  three  sections  so  as  to  insure  its  completion  Kefore  high  water  and  because 
there  was  suificient  difi'erence  in  the  character  of  the  work  to  justify  the  belief  that 
louver  prices  in  the  ag^egate  would  be  bid  under  this  method  than  if  the  work  had 
been  let  as  a  whole.  The  upper  section  contained  98,157.44  cubic  yards,  and  the 
length  of  the  embankment  is  3,897  feet. 

Work  was  commenced  October  12, 1891,  and  pushed  with  reasonable  energy  to  com- 
pletion on  February  13,  1892.  A  portion  of  the  embankment  crossing  A  slough 
would  not  stand  on  the  required  slopes  and  has  slipped  and  flattened  out  so  that  it 
18  below  the  established  grade.  It  is,  however,  suificiently  high  to  restrain  an  or- 
dinary high  water,  and  there  being  no  danger  it  was  decided  to  leave  this  portion 
of  the  hank,  to  consolidate  and  come  to  a  state  of  rest  before  doing  any  more  work 
on  it. 

Kempe  Middle  Section  Levee  (669  B.),'-QT&de,  2.26  feet  above  high  water  of  1890; 
crown,  8  feet;  slopes,  3  and  3  to  1;  length  or  embankment,  4,549  feet;  contents, 
68,887.67  cubic  yanis.  Work  was  commenced  October  6,  1691,  and  the  levee  yraa 
completed  February  12, 1892.  No  special  feature  occurred  in  the  course  of  construc- 
tion. 

Kempe  Lower  Section  L^vee  (669  B,), — Grade,  slopes,  and  crown  the  same  as  the 
npner  and  middle  sections  of  Kempe  Levee.  Work  was  commenced  October  21^  1891, 
ana  the  levee  was  completed  February  22,  1892,  without  any  incident  of  note. 

Gibson  Landing  Levee  (683.6  B.). — ^Work  was  in  progress  at  date  of  last  report. 
Construction  was  pushed  rapidly  and  the  levee  was  completed  November  25,  1891. 
For  a  distance  of  1,700  feet  this  levee  crosses  the  bed  of  Lake  St.  John,  and  it  was 
anticipated  that  unusual  difiSculty  woiild  be  experienced  in  construction.  It  was 
believed  that  the  vielding  character  of  the  soil  forming  the  lake  bed  would  not  sus- 
tain the  weight  of  the  very  heavy  embankment  reqnir^.  Sinking  of  levee  did  take 
place,  but  it  was  confined  principally  to  a  length  of  about  500  feet  in  the  center  of 
the  lake.  Similar  cases  in  the  past  had  been  a  prolific  cause  of  trouble  with  con- 
tractors, in  some  instances  leading  to  litigation.  Warned  bv  past  experiences,  bor- 
row pits  had  been  carefully  laid  ofi*  and  cross-sectioned  and  the  earth  fox  this  portion 
of  the  embankment  was  taken  from  these  pits.  On  completion  of  the  levee  a  eare- 
ful  resurvey  determined  the  amount  of  earth  taken  from  the  pits  and  also  the  extra^ 
haul.  Having  ample  data  a  fair  and  satisfactory  settlement  was  made  with  the  con- 
tractor. In  the  construction  of  the  **  lake  "  portion  of  the  levee  unusual  enterprise  and 
ingenuity  was  shown.  The  earth  was  hauled  in  wagons  which  were  loaded. rapidly . 
and  economically  with  a  patent  machine  based  on  the  general  plan  of  an  elevator 
dredj^e.  A  very  satisfactory  embankment  was  built  by  this  method,  although  the 
sinking  necessitated  a  modification  of  the  side  slopes.  Since  completion  no  further 
sinking  of  consequence  has  taken  place. 

Femday  Crevasse  Levee  (693  B.^.—This  was  a  small  affair.  The  break  occurred  on 
a  falling  river  and  was  closed  with  a  sack  dike.    No  scour  of  consequence  occurred 
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and  ihe  crevasae  was  clcMied  on  the  center  line  of  the  original  leree.    Work  was  com- 
menced  on  November  4,  1891,  and 'the  levee  was  completed  December  5, 1891. 
HefuUrnon  Levee  (7 IS  It.),-^Tih^  high  water  of  1891  had  again  flowed  through  this 

gap,  as  the  contractors  had  failed  to  complete  the  levee  before  flood  time.  The  over- 
owhad  washed  away  snch  portions  of  the  new  levee  as  were  in  place  and  slightly 
enlarged  the  creVasse  of  1890.  The  local  topography  having  been  considerably 
changed  by  the  flood  a  resurvey  for  a  line  of  levee  to  close  the  gap  was  necessary. 
The  lesnrvey  was  made  during  June,  1891.  The  levee  was  completed  without  any 
unusual  incidents  on  September  8, 1891. 

«      REPAIR  OF  LBVKESj  TENSAS  BASIN. 

An  aUotQient  of  $11,000  was  made  for  the  repair  of  the  United  States  levees  on 
Tensas  Basin.  A  quarter  boat  was  borrowed  from  the  Red  and  Atchafalaya  works 
abd  an  organised  force,  equipped  with  the  proper  tools,  pluced  on  board.  The  force 
was  under  the  immediate  direction  of  an  inspector,  who  was  thoroughly  familiar 
with  the  entire  line  of  levees.  The  average  force  employed  consisted  of  about  50 
men,  including  such  employ^  as  were  necessary  for  supervision,  subsistence,  etc. 
Operations  were  commenced  October  21,  1891,  at  the  upper  end  of  the  old  Hard- 
scrabble  Levee,  i.  e.,  that  portion  not  thrown  out  by  the  construction  of  the  new 
line.  Some  work  was  also  done  on  the  lower  end  of  Evergreen  Levee.  Upon  the 
completion  of  thi^  work  the  force  was  transferred  to  the  lower  end  of  Hardscrabble, 
where  extensive  repairs  were  made.  When  this  work  had  been  completed  the  quar- 
ter boat  was  dropped  down  to  Upper  or  Old  Kempe  Levee,  which  was  put  in  good 
condition,  all  weak  points  developed  by  the  high  water  of  1890  and  1891  being 
thorouffhly  repaired  and  strengthened.  From  Kempe  the  repair  force  was  transferrea 
to  the  United  States  Oreen's  to  Fairview  Levee,  which  includes  as  a  loop  Deer  Park 
Levee.  Here  the  most  extensive  repair  work  was  done.  A  considerable  portion  of 
the  levee  had  grown  up  with  trees,  saplings,  briers,  and  weeds,  and  for  some  distance 
the  levee  was  too  low  for  a  flood  equal  to  1890.  A  narrow  ridge  had  been  thrown  up 
hastily  on  the  orown  to  resist  the  flood  of  that  year.  This  ridge  was  reinforced  and 
the  levee  was  thoroughly  cleared,  all  troes  and  saplings  being  grubbed  out  by  the 
roots.  This  work  was  completed  January  13, 1892,  and  the  quarter  boat  moved  to 
Hard  Times  Levee,  from  which  point  the  balance  of  Evergreen  and  all  of  Hard  Times 
Levee  was  thoroughly  repaired  and  cleared  of  trees,  saplings,  briers,  and  weeds. 
From  Hard  Times  the  repair  force  was  moved  to  Lake  Concordia,  where  a  large 
amount  of  repair  work  was  done.  The  repairs  to  this  levee  were  not  entirely  com- 
pleted, as  before  completion  available  funds  were  exhausted,  and  on  March  14,  li92, 
the  repair  force  was  disbanded.  The  quarter  boat  was  taken  to  laying-up  quarters 
in  New  Orleans  Harbor. 

During  the  greater  part  of  this  time  repair  work  had  been  in  prog^ress  on  Lake 
Concordia  by  hired  labor,  local  labor  being  employed  and  furnished  with  the  necessary 
tools.    This  force  quartered  and  subsisted  themselves. 

An  informal  agreement  was  made  for  the  clearing  and  repair  of  the  United  States 
Hard  Times-Wilson  Levee,  and  under  this  agreement  a  great  deal  of  work  was  done. 
The  levee  was  cleared  of  saplings,  briers,  weeds,  etc.,  for  a  distance  of  9,000  feet,  and 
all  sand  boils  and  leaks  through  the  levee  for  a  distance  of  627  feet  repaired.  Con- 
siderable work  in  the  way  of  repairing  rain  and  wave  wash  yet  remains  to  be  done, 
but  the  lack  of  funds  necessitated  the  suspension  of  work. 

It  was  hoped  to  acquire  some  valuable  aata  as  to  the  cost  of  repair  work  on  levees. 
The  following  will  give  a  general  idea,  so  far  as  the  force  operated  from  thQ  quarter 
boat  is  concerned : 

Total  length  of  levee  repaired,  in  feet .' 

Total  cost,  including  subsistence  and  supervision 

Total  repairs  to  plants,  care  of  plant,  etc 

Cost  per  100  feet  of  levee  repaired ^ 

Cost  of  subsistence  raw  per  man  per  day 

Cost  of  subsLBtence  served  per  man  per  day < 

SUMMARY. 

On  Tensas  Basin,  fouHh  district,  the  United  States  has  now  about  51. B  miles  of 
effective  levee,  and  I  report  iti  present  condition  as  follows : 

Bedford  Lei:ee(606  R.). — Length,  3,030  feet.  Is  generally  in  good  condition.  It  is 
somewhat  gullied  by  rain  wash,  and  is  partially  grown  up  with  weeds. 

Point  Pleaeani  Levee  {624  R,). — A  large  portion  of  this  levee,  built  by  the  United 
States  in  1882,  1863.  1884.  and  1885,  has  been  thrown  out  by  the  construction  of  anew 
line  by  the  local  authorities*    Of  the  work  of  the  United  States  there  now  remains 
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an  eflectivQ  length  of  abont  2,000  feet,  which  is  not  in  very  good  condition,  ithavinn^ 
been  worn  down  by  foot  and  bridle  paths.  * 

Hard  Times- Wihon  Leree  (65/iJ.).— The  length  of  effective  levee  here  is  now  39,215 
feet,  a  considerable  portion  having  been  thrown  ont  by  the  construction  by  the 
local  authorities  of  a  new  levee  at  Backridge  or  Point  Pleasant.  The  levee  has  been 
cleared  of  brush,  weeds,  etc.,  over  the  entire  length.  A  stretch  of  10,000  feet  is  in 
bad  repair,  being  badly  washed  by  rain  and  waves.  This  portion  is  in  such  oondition 
that  it  would  scarcely  stand  another  flood  equal  to  1890.  The  balance  of  the  line 
has  been  thoroughly  repaired  and  Im  in  good  condition. 

Hard  Times  Levee  {6SS  B.). — Length,  4,000  feet.  This  short  piece  of  levee  is  one 
of  the  most  important  in  the  district,  as  it  is  the  dike  at  the  foot  of  Lake  St.  Joseph. 
A  break  here  would  be  most  disastrous,  as  it  would  in  nil  prot>ability  canse  an  en- 
tire abandonment  of  the  existing  Jevee  lines  in  the  vicinity,  which  are  all  United 
States  levees.  It  has  been  repaired  and  again  raised  at  the  sinking  portion  in  the 
bed  of  Lake  St.  Joseph.         * 

Everf/reen  Levee  {6S7  if.). — Length,  10,000  feet.  Tliis  levee  ia  now  in  fairly  good 
condition,  having  been  cleared  of  a  dense  growth  of  trees,  briars,  weeds,  etc.,  and 
raised  at  such  places  as  it  was  notoriously  low  in  g^ade.  It  is  a  low-grade  levee, 
and  for  this  reason  only  may  give  trouble. 

Hardscrabhle  Levee  (639  R.). — Length,  22,000  feet.  Under  this  head  a  long  line  is 
included :  Upper  Hardscrabhle,  or  that  portion  comprised  between  the  end  of  Ever- 
green and  the  new  Hardscrabhle  Levee  of  1891 -'92 ;  the  new  Hardscrabhle  Levee, 
built  to  close  a  prospective  gap  in  the  front  line;  and  the  Lower  Hardscrabhle,  ex- 
tending from  the  lower  end  of  the  new  levee  to  the  Bondurant  (State)  Levee.  At 
Upper  Hardscrabhle  the  levee  was  cleared  of  a  rank  growth  of  saplings,  briars, 
weeds,  etc.,  and  extensively  raised  on  the  crown,  where,  but  for  a  narrow  ridgo  of 
earth  and  sacks  hastily  thrown  up  at  the  height  of  the  flood  of  1890,  the  water 
would  have  ilowetl  over  the  top.  The  same  character  of  work  was  done  on  Lower 
Hardscrabhle.  The  new  Hardscrabhle  Levee  of  1891-^92  has  a  stronger  section  and 
a  higher  grade  than  the  old  one  whicli  it  adjoins.  It  has  just  been  completed. 
Owing  to  the  continued  caving  of  the  river  bank  in  front  there  are  strong  proba- 
bilities that  the  lower  wing  of  the  new  levee  will  soon  have  to  be  abandonecl  and 
the  curtain  extended  much  farther  downstream. 

Bondurant  Levee  (644  R.). — Length,  about  2,000  feet.  This  is  all  the  effective 
length  of  levee  left  built  by  the  United  States  in  1882,  1883, 1884,  and  1885,  the 
balance  of  the  line  having  caved  into  the  river  or  having  bi>en  thrown  ont  by  the 
construction  of  new  lines  by  the  local  authorities.  This  short  piece  is  in  fairly  good 
condition. 

JPempe Levee  (6S7  R, ).— Length,  27,700  feet.  Under  this  head  will  be  included  L^pper  or 
old  Kempe  (656  R.)  Levee,  completed  in  1889,  and  that  portion,  built  in  1891-92,  called 
upper,  middle,  and  lower  sections  of  Kempe  (659  R.).  Several  levees  have  been  built 
by  the  United  States,  and  the  above  is  the  length  of  the  present  effective  line.  It  is 
a  long  levee  of  generally  very  unusual  height,  and  its  present  condition  is  fairly  good. 
The  upper  or  old  levee  is  in  good  condition,  but  the  lower  portion  has  been  rain- 
washed,  and  the  sod,  being  set  at  an  unfavorable  time,  has  been  killed  by  frost  in 
places.    In  addition,  a  short  portion  of  the  levee  has  sloughed  and  is  in  bad  condition. 

Gibson  Landing  Levee  (68S.5  72.).— Length,  13,883  feet.  This  levee  was  completed 
on  December  5,  1891.  The  line  crosses  the  bed  of  Lake  St.  John,  and  for  a  distance 
of  1,500  feet  Is  of  unusual  height.  It  is  a  high-grade  levee  and  generally  in  fair  con- 
dition. A  considerable  portion  of  the  line  is  badly  ni^n- washed,  and  the  sod  has  not 
grown,  owing  to  frost  and  drought  at  the  time  it  was  set. 

Lake  Concordia  (69S  if.).— Length,  about  100,000  feet.  This  long  line  of  levee  was' 
originally  built  by  the  United  States  in  1882-'83.  Crevasses  occurred  in  1884,  and 
short  lines  of  new  levee  to  close  these  gaps  were  built  in  l884-'85.  In  1890  an  exten^ 
sive  break  occurred,  and  a  heavy  line  of  levee  3,030  feet  long  was  built  to  close. the 
break.  In  1891  another  break  occurred,  but  it  was  a  small  one,  and  was  closed  on 
the  line  of  the  original  levee  in  1892.  The  Lake  Concordia  Levee  was  extensively 
repaired  this  year,  but  the  repairs  were  not  completed,  owing  to  lack  of  funds. 

Arnauldia  Levee  (70S  iJ,)-— Length,  578  feet.  This  is  a  short  niece  of  light  levee, 
built  to  close  a  crevasse  of  1890.    It  is  of  little  importance  and  is  in  fair  condition. 

Greens  to  Fairriew  and  Deer  Park  (724  i?.).— Length,  about  55,000  feet.  This  long 
line  of  levee  was  built  by  the  United  States  in  1882,  1883, 1884,  1887,  and  1891.  It 
is  a  remarkably  good  levee  and  has  given  no  trouble,  except  from  lack  of  height.  The 
high  water  of  1890  overtopped  the  levee  in  several  places.  It  has  been  extensively 
repaired.  The  dense  growth  of  trpes,  briers,  and  weeds  in  the  Qlascock  Swamp  por- 
tion of  the  levee  has  been  cleared  off,  the  trees  being  grubbed  out  by  the  roots.  The 
light  ridge  thrown  up  during  the  flood  of  1890  has  been  reinforced  and  the  line  is 
generally  in  good  condition. 

Deer  Park  (10, €88  feet  in  length). ^Thia  is  a  part  of  the  United  States  Greens  to  Fair- 
view  Levee.    The  cause  of  the  building  of  this  embankment  was  the  rapid  caving  of 
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the  river  bank,  which  breached  the  original  line  and  necessitated  the  building  of 
what  is  termed  a  runraround  on  an  ^extensive  scale.  The  first  Deer  Park  Levee  was 
bnilt  in  1887.  The  continual  caving  of  the  bank  necessitated  the  building  of  another 
levee  in  1890~'91.  This  embankment  still  exists^  bat  the  lower  wing  is  again  threat- 
ened by  the  caving  of  the  river  bank. 

In  conolasion  I  would  state  that  I  believe  that  the  improvement  in  the  general 
condition  of  levees,  Tensas  Basin,  Fourth  district  has  continued  and  that  they  are 
now  in  better  condition  than  at  any  time  since  1882. 
Very  respectfully,  your  obedient  servant, 

H.  S.  Douglas, 
Assistant  Engineer, 
Lieut.  .John  Millts, 

Carps  of  Engineers,  U,  8,  A, 

Baton  Rougb,  La.,  May  SI,  189^, 
Sir  :  I  have  the  honor  to  submit  the  following  report  upon  the  works  of  which  I 
have  had  local  charge  during  the  year  ending  May  31,  1892 : 

LBVEES,  RIGHT  BANK,  BELOW  RED  RIVER — CONSTRUCTION. 

On  June  1,  1891,  the  only  work  in  progress  was  at  Nina,  La.  (806.5  R.),  and  Ever- 
green, La.  (857  R.),  at  which  places  the  levees  commenced  during  December,  1890,  and 
under  contract  to  be  completed  by  March  1, 1891,  were  uot  finished  by  that  time  and 
for  reasons  set  forth  in  my  last  annual  report  extensions  were  granted,  and  when 
that  report  was  submitted  work  was  in  progress  on  those  levees. 

Ntna  Levee. — With  tlie  exception  of  the  600  feet  left  open  for  the  removal  of  the  Nina 
Plantation  buildings,  for  which  a  supplemental  contract  was  made  with  Contractor 
S.  L.  James,  jr.,  all  of  this  levee  was  completed  but  200  feet,  which  portion  of  the 
work  was  a  dike  across  a  deep  bayou. 

The  greatest  net  fill  in  this  bayou  was  37  feet.  When  the  survey  was  made  for 
computation  of  quantities  the  water  in  the  bayou  was  at  a  low  elevation.  The  great- 
est depth  was  12  feet,  with  from  3  to  5  feet  of  soft  mud  on  the  bottom.  This  portion 
of  the  work  was  built  with  a  6-foot  crown,  riverside  slope  of  3^  to  1  and  a  land 
slope  of  4  to  !• 

To  insure  removal  of  all  foreign  and  injurious  substances  from  Within  the  base  of 
the  levee,  and  to  provide  against  sloughing  and  conse(}uent  loss  of  material  allhost 
sure  to  follow  the  dumping  of  the  light  loam  constituting  the  eonstrnction  material 
in  so  much  water,  the  contractor  built  a  wing  dam  at  the  outer  edge  of  either  base 
of  the  levee,  and  by  means  of  an  ordinary  barge  pump  removed  the  water  from 
within  the  incloeure.  Five  large  sections  of  cypress  trees  were  removed  and  a  large 
cypress  stump  destroyed  and  removed  by  blaeting  with  dynamite,  when  embankment 
construction  was  commenced  and  carried  on  to  a  successful  completion  without 
experiencing  either  sloughing  or  apparent  sinking.  The  work  was  completed  and 
accepted  on  June  14, 1891. 

Evergreen  Levee. — On  June  1,  1891,  there  were  2,3(X)  feet  of  this  levee,  embrac- 
ing 33,271  yards,  yet  to  be  convicted.  On  March  1,  1891,  the  time  prescribed  for 
completion,  the  work  was  but  slightly  advanced  and  for  reasons  stated  in  last  an- 
nual report  an  extension  of  time  to  July  31, 1891,  was  granted.  During  Jun«  and 
July  the  water  in  the  river  was  at  a  low  elevation,  and  authority  was  granted  to  use 
the  old  levee  in  the  construction  of  the  new.  Relieved  of  the  many  obstacles  pre- 
viously encountered,  the  work  proceeded  rapidly  and  was  completed  and  accepted  on 
July  21, 1891. 

SURVEYS  AND  INSPECTIONS. 

On  July  16  and  17,  1891,  an  inspection  was  made  of  all  completed  Unifed  States 
}evees  on  this  bank.  An  estimate  was  submitted  giving  the  approximate  amount 
necessary  to  restore  rain  and  wave  washes,  remove  all  objectionable  vegetation  and 
resod,  cut  out  crayfish  holes  and  other  leaks,  etc.  The  aggregate  amount  was  $275. 
It  was  recommended  that  in  addition  to  the  described  repair  work,  a  berme  or 
base  ditch  be  cut  in  the  rear  of  each  levee  to  provide  for  the  prompt  removal  of  seep 
water,  a  dangerous  agency  during  flood  periods,  for  where  such  water  remains  unre- 
mov^  it  saturates  tne  embankment,  provoking  sloughing  as  well  as  general  insta- 
bility.   The  estimated  aggregate  cost  of  such  ditching  was  submitted  as  $5,958. 

Between  August  23  and  August  26,  1891,  surveys  were  made  to  determine  the  lo- 
cation and  approxinate  cost  of  levee  lines  at  Mayflower-Union  (853  R.)  and  Duuboine 
(865  R.).  A  survey  had  previously  been  made  for  the  Highland  Levee  (814.5  R.)  ex- 
tension. 

The  board  of  district  officers  on  building  and  repairing  leveeS;  accompanied  by  the 
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chief  of  the  Louisiana  State  board  of  engineers,  passecl  through  the  district  be- 
Itwoen  August  22  and  24, 1891,  on  the  U.  8.  S.  Titan,  making  poruonal  examination  of 
the  localities  where  it  was  proposed  to  apply  the  allotted  mnds. 

While  in  session  at  New  Orleans  the  board  decided  upon  the  construction  of  the 
Highland  Extension,.  Mayflower-Union,  and  Dunboiue  levees.  After  proTiding  for 
those  works  and  the  repair  and  contingent  fund,  a  balance  of  $5,500  remained,  wnich 
was  allotted  to  a  levee  at  Eliza  (844  K.)« 

On  September  23, 1891,  awards  were  made  for  all  the  levees  but  Eliza,  which  waa 
recalled  prior  to  the  opening  of  proiK>salH.  This  action  was  the  result  of  a  survey 
made  at  the  locality,  wnich  showed  no  breach  in  the  existing  levee.  Further^  that 
the  position  of  that  levee  relative  to  the  bank  line  justified  the  conelosion  that  in  the 
event  of  a  breaoh  so  much  of  the  levee  would  be  lost  at  one  time  as  to  render  the 
allotment  of  $5,500  inadequate  for  the  construction  of  such  a  line  as  would  then  be 
necessary,  and  the  money  could  not  be  judiciously  applied,  except  in  conjunction 
with  the  local  authorities  by  building  part  of  a  long  line.  ^  Th^s  was  considered  in- 
advisable and  the  State  •authorities  were  notified  that  the  United  States  would  do  no 
work  at  the  locality. 

Puring  the  latter  part  of  August,  1891,  a  large  cave  occurred  at  the  lower  end  of 
the  town  of  Plaquemine,  destroving  about  6C@  feet  of  the  levee.  Authority  was 
reqnesj^  and  granted  to  apply  the  money  previously  recommended  for  expenditure 
at  £liza  to  the  construction  of  a  new  levee  at* this  point.  The  work  was  advertised 
and  awarded  as  the  Fortville  Levee  (855  R.). 

CONSTRUCTION. 

J^na  Levee.— Kb  late  as  last  January  22,  1892,  the  contractor  had  failed  to  put  in 
an  appearance  to  execute  his  supplemental  agreement.  On  January  28  the  contract 
was  annulled  and  the  levee  completed  by  James  R  Marlow  iu  open  market  for  20 
cents  per  cubic  yard. 

Work  was  commenced  on  February  1,  1892,  and  completed  March  1,  1892.  It  is 
600  feet  long,  averages  10.1  feet  high,  has  a  crown  of  6  feet,  side  slopes  of  S  and  3  to 
1,  and  contaius  8,840.78  cubic  yards.  The  largest  force  employed  on  one  day  was  28 
men  and  36  mules. 

Highland  Extension. — ^This  levee  was  awarded  to  John  Scott  &  Son  on  September 
23, 1891.  for  15^  cents  per  cubic  yard.  It  is  8,021  feet  louff,  averages  12.3  feet  high, 
has  ^n  9-foot  crown,  side  slopes  of  3  and  3  to  1,  and  contains  199,136.35  cubic  yards. 

The  levee  constructed  last  year  by  the  United  States  was  not  then  joined  at  its 
upper  end  to  the  old  levee,  owing  to  the  lack  of  funds  and  the  fact  of  the  old  levee 
remaining  intact.  The  old  levee  is  now  partly  breached,  and  to  provide  for  replace- 
ment of  that  portion  of  it  dangerously  near  the  bank  at  joints  above  the  terminus 
of  last  year's  work  the  extension  was  made. 

The  largest  force  employed  on  one  day  was  148  men  and  204  mules.  Operations 
were  commenced  on  October  10,  and  tne  work  was  systematically  and  vigorously 
prosecuted,  resulting  in  its  completion  and  acceptance  as  earlv  as  January  .5, 1^2. 

Mavflatver-  Union. — ^This  levee  as  originally  designed  was  3,420  feet  long  and  esti- 
mated to  contain  43,495  cubic  yards.  It  was  awarded  September  23  to  Noble  W* 
Irish  for  14}  cents  per  cubic  yard.  Work  was  started  on  October  15  with  a  small  force 
of  men  and  mules,  shortly  afterwards  being  increased.  The  largest  force  employed 
on  one  day  was  44  men  and  62  mules.  Abeut  October  1, 1891,  a  large  cave  occurred, 
the  bank  line  receding  to  within  30  feet  of  a  salient  angle  of  the  old  levee,  a  short 
distance  below  the  pomt  selected  for  the  terminus  of  the  new  line.  This  necessitated 
extending  the  new  line,  which  was  doiie. 

The  levee  as  built  consists  of  two  sections  of  new  levee  aggregating  3.882  feet  in 
length,  averaging  10.1  feet  high,  with  an  8-foot  crown,  and  sme  slopes  of  3  and  3  to  1. 
Between  the  sections  of  the  new  levee  there  existed  a  levee  suMciently  removed 
from  the  river  bank  to  be  considered  reasonably  permanent,  and  this  levee  was  en- 
larged to  conform  to  the  cross-section  of  the  new  work.  The  yardage  of  the  enlarged 
ana  two  new  sections  aggregates  60,636.65.  , 

Lack  of  experience  in  executing  such  work,  in  the  beginning,  and  bad  weather 
that  prevailed  near  its  conclusion  extended  completion  several  weeks  beyond  the 
time  at  which  it  should  have  been  accomplished  with  the  force  employed.  The  levee 
was  completed  and  accepted  on  February  3,  1892. 

Fortville  Levee. — This  work  was  awarded  on  October  7, 1891,  to  the  Andrews  Brothers 
Construction  Company  for  13.44  cents  per  cubic  yard.  It  is  3,686  feet  long,  avei^ages 
11  feet  high,  has  an  8-foot  crown,  side  slopes  of  3  and  3  to  1,  and  contains  65,814.01 
cubic  yards. 

Work  was  commenced  on  October  16  and  continued  with  but  small  loss  of  time 
until  January  23,  1892,  when  it  was  completed  and  accepted.  Rapid  progress  was 
made  during  the  first  six  weeks  the  force  was  employed.    Progress  was  retarded 
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near  the  completion  of  the  work  by  reason  of  rains  and  character  of  dirt  handled. 
The  largest  force  exnployed  on  one  day  was  49  men  and  66  mules. 

Dunhoine  Levee, — This  is  a  small  affair,  and  was  built  in  anticipation  of  a  breach  in 
the  existing  levee  at  a  point  where  a  horseshoe-shaped  cave  had  occurred,  putting 
the  bank  line  within  20  feet  of  the  riverside  toe  of  the  levee.  The  bank  for  abont 
half  a  mUe  on  either  side  of  the  cave  is  not  a  rapid  caving  bank,  bnt  more  properly 
a  washing  bank.  For  this  reason  the  local  authorities  in  proceeding  with  their  work 
of  repair  and  enlargement  of  levees  omitted  this  mile  or  more  of  levee,  all  of  which  is 
close  to  the  bank,  intending  it  to  remain  until  a  new  levee  becomes  necessary.  The 
levee  built  by  the  United  States  was  therefore  considered;  of  a  temporary  nature,  and 
was  built  by  the  United  States  to  the  grade  of  the  existing  levee.  ^It  is  783  feet  long, 
averages  8.1  feet  high,  has  an  8-fuot  crown,  side  slopes  3  and  3  to  1,  and  contains 

'  7,468.29  cubic  yards.  It  was  awarded  to  Gibson  &  Deaton  on  September  23,  for  15.98 
cents  per  cubic  yard.       *        ' 

Work  was  commenced  on  October  14;  good  weather  prevailed,  progress  was  rapid, 
and  it  w%8  completed  and  accepted  on  November  30.    The  largest  fotce  engaged  on 

*  one  day  was  12  men  and  16  mnles. 

RBPAinS. 

Owing  to  the  nature  of  the  repair  trprk  to  be  done,  it  was  deemed  advisable  to 
employ  required  force  in  open  market,  which  was  done. 

Mna  Levee  {806.  5  R,). — ^Portion  of  this  levee  had  been  badly  washed  by  rains, 
particularly  the  dike.  Almost  the  entire  levee  was  thickly  grown  over  with  weeds, 
which  had  not  permitted  sod  to  grow.  The  levee  was  thoroughly  repaired,  at  a  cost 
of  $298. 62. 

Highland  Levee  (816.5  J2.). — Scattering  weeds  had  grown  on  this  levee  and  in  places 
the  original  sod  had  failed  to  grow.  The  slopes  and  crown  were  badly  washed  in 
places,  particularly  the  riverside  slope  of  the  dike  and  the  banquette  in  the  rear  of 
same.    Necessary  repairs  were  made,  at  a  cost  of  $228.25. 

Barroza  Levee  \82S  iJ.). — Very  few  weeds  had  grown  on  this  lev«e,  but  it  was  badly 
rain- washed  and  very  little  of  the  ori^nal  sod  had  grown.  The  levee  is  a  large  one, 
and  bad  weather  was  experienced,  while  the  force  was  at  work,  which,  together  with 
the  inaccessability  of  material  for  repairs,  increased  the  cost.  Necessary  work  was 
done,  at  an  expense  of  $1,151.74. 

The  excess  of  cost  over  the  estimate  Mt  the  repair  work  is  accounted  for  by  the 
damage  caused  bv  washing  of  the  levees  between  the  time  estimate  was  made  and 
the  work  accomplished. 

SUPERVISION. 

One  assistant  engineer  in  general  charge  and  an  insi>ector  stationed  at  each  levee 
was  the  force  employed  directly  by  the  United  States  for  the  necessary  care  and 
supervision  of  the  levees  while  building.  The  United  States  launch  Alaskay  with 
crew  consisting  of  1  master,  1  engineer,  and  1  fireman,  was  detailed  for  duty  in  con- 
nection with  levee  work  on  this  bank  and  was  of  great  value  in  expediting  the  move- 
ments of  the  assistant  engineer.  A  master  laborer  was  stationed  with  the  r^air 
force  to  provide  for  the  proper  execution  of  that  work  and  to  keep  and  render  reports 
of  the  force  employed. 

LSYBES,  LEFT  BANK,   BELOW  RED  RIVER— SURVEYS  AND  INSPECTIONS. 

Between  July  17  and  July  22  an  inspection  was  made  of  all  United  States  levees 
and  an  estijnate  submitted  aggregating  $6,400  as  necessary  to  properly  repair  them, 
and  $4,948  to  excavate  a  berme  or  base  ditch  in  rear  of  each. 

Between  August  20  and  September  23,  1891,  surveys  were  made  to  determine  the 
location  and  cost  of  levee  lines  at  Southwood  Extension  (876.5  L.),  Tessier-Bourgeois 
(909.5  L.),  and  Southport  (955.5  L.). 

On  August  23  and  2i,  1891,  the  Board  of  district  officers  on  building  and  repairs  of 
levees  passed  through  the  district  on  the  U.  S.  S.  Titans  making  personal  examina- 
tion of  the  above  and  other  localities,  looking  to  the  application  of  the  available 
levee  allotment. 

CONSTRUCTION. 

On  Jnne  1, 1891,  no  work  was  in  progress. 

Souihtoood  ExtenHon  Levee, — ^This  work  was  awarded  to  Keogh,  Moore  &,  Co.,  on 
September  23,  for  15^^  cents  ]per  cubic  yard.  It  was  built  iu  anticination  of  a  breach 
in  the  existing  levee  by  oaving  banks.    The  levee  is  9,258  feet  long,  averages  9^  feet 


Digitized  by  VjOOQIC 


3246       REPORT   OF   THE   CHIEF   OF   ENGINEERS,  V.  S.  ARMYr 

high,  has  an  8-foot  crown,  side  slopes  of  3  and  8  to  1,  and  contains  124,627.93  cnbic 
yards.  Work  was  commenced  on  October  5,  and  goo<l  weather  prevailed.  The 
work  was  ably  and  vigorously  prosecuted,  and  completed  December  30.  The  largest 
force  on  one  day  was  114  men  and  158  mules. 

Tessi^r-Bourgeou  Levee. — This  work  was  awarded  to  Gibson  &  Deaton,  on  Septem- 
ber 23,  for  16.98  cents  per  cubic  yard. 

The  work  consists  of  two  sections  of  new  levee  about  one-half  mile  apart,  both 
being  built  in  anticipation  of  a  breach  id  the  old  levees.  The  upper  (Tessier)  sec- 
tion IS  1,016  feet  long,  averages  9^  feet  high,  and  contains  12,742.21  cnbic  yards. 

The  lower  ^Bourgeois)  se<ition  is  943  feet  Ions,  averages  8.9  feet  high,  and  contains 
10,782.45  cubic  yards.  Both  sections  have  an  8-foot  crown  and  side  slopes  of  3  and 
3tol.  • 

Work  was  commenced  on  October  9  and  completed  January  2,  1892. 

The  largest  force  engaged  on  one  day  was  19  men  and  30  fuules. 

Souihport  Levee, — This  work  was  built  to  provide  for  a  threatened  breach  in  the 
existing  levee.  *  It  was  awarded  to  Louis  Lesassier,  on  September  23,  for  16  ^nts  per 
cnbic  yard,  is  1,372  feet  long,  averages  9.5  feet  high,  has  an  8-foot  crown,  side  slopes  * 
of  3  an4  3  to  1,  and  contains  17,758.97  cubic  yards. 

Work  was  commenced  on  October  5  with  a  small  force.'  The  space  between  the 
new  and  old  levees  is  limited,  and  would  not  afford  sufficient  material  for  the  con- 
struction of  the  new  line.  It  was  considered^inadvisable  to  allow  the  old  levee  to 
be  disturbed,  and  the  major  portion  of  the  dirt  for  tUe  new  line  had  to  be  obtained 
from  the  batture  on  the  river  side  of  the  old  levee.  The  work  was  badly  handled  and 
but  a  small  force  employed.  The  contractor  was  repeatedly  notified  of  the  unsatis- 
factory progress  of  tlie  work.  By  January  15,  1892,  so  much  of  the  contract  time 
had  elapsed  and  the  river  was  rising,  gradually  covering  and  limiting  the  battore, 
that  something  more  substantial  than  notiticatious  to  the  contractor  bad  to  be  done, 
so  to  insure  the  completion  of  the  work  in  advance  of  high  water,  a  force  was  put 
upon  the  work  by  the  United  States  and  charged  to  the  contractor  in  the  final  set- 
tlement. This  force  commenced  work  on  January  20  and  was  maintained  until  Feb- 
ruary 4,  when  the  levee  was  completed  and  accepted. 

Tlie  largest  force  employed  on  one  day  was  185  men  and  169  wheelbarrows,  which 
,  included  the  force  operated  by  tl^  United  States. 

BEPAIR8.       ' 

•\ 

A  similar  force  to  that  employed  on  repairs  on  right  bank  was  operated  on  this 
bank.  Work  was  confined  to  tne  levees  in  the  worst  condition  and  most  requiring 
repair. 

Ashland  to  Limoood  Levee  (878  i).— During  high  water  of  1891  many  leaks  existed 
under  the  base  of  this  levee.  To  destroy  them  a  deep  trench  was  cut  along  the  front 
edge  of  the  slope  of  the  levee  and  aftej wards  refilled  and  tamped  with  clay*  Wave 
and  rain  washes  were  restored,  weeds  removed,  and  the  levee  resodded  where  neces- 
sary at  a  total  cost  of  $1,081.87. 

Grenada  to  Mount  Olive  Levee  {856,6  L), — ^Wave  and  rain  washes  were  restored,  weeds 
removed,  and  the  levee  resodded  where  necessary ;  in  addition  to  which  the  wooden 
revetment  was  overhauled  and  made  secure,  all  at  a  cost  of  $652. 

Terre  Haute  to  Hope  Levee  {919,5  L), — The  same  work  was  performed  here  as  on 
Grenada  to  Mount  OUve  Levee,  at  a  cost  of  $338.50. 

'  Deetrakan  Levee  (9S9  L). — ^Wave  and  rain  washes  were  restored,  weeds  removed, 
and  the  levee  resodded,  at  a  cost  of  $326.25. 

SUPERVISION. 

The  system  of  supervision  was  the  same  as  used  on  levees,  right  bank,  the  United 
States  launch  Alaska  also  rendering  service. 

Very  respectfully,  your  obedient  servant^ 

W.  J.  Hardee, 

Assistant  Engineer > 
liieut.  John  MiLLis, 

Corps  of  Engineers,  U,  8,  A. 

SURVEYS,  GAOGES,  AND  OBSERVATIONS. 

Besides  the  surveys  made  in  connection  with  works  for  which  there  were  specific 
allotments,  the  only  surveys  or  observations  undertaken  during  the  year  related  to 
discharge  measurements. 

The  low-water  discharge  was  taken  in  the  Mississippi  at  Red  Biver  Landing,  in 
the  Atchafalaya  near  Simmsport,  and  in  the  Red  River  Dam. 
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• 

High-water  discharges  were  measured  in  the  Mississippi  at  Natchez,  Red  River 
Landing,  and  Carroll  ton,  and  in  the  Atchafalaya  at  Simmsport. 

New  uolletin  boards  were  erected  at  the  following  gauges:  College  Point,  Barbres 
Lauding,  Plaquemine,  Bayou  Sara,  and  St.  Joseph. 

The  gauge  at  Simmsport  was  discontinued,  by  approval  of  the  CommisaioSy  on 
May  15. 

By  direction  of  the  Commission  the  care  and  maintenance  of  tbe  MIowing-named 

fiuges  will  be  transferred  to  the  secretary  of  the  Commission  on  June  1 :  St.  Joseph,  ^ 
ayou'iSara,  Plaquemine,  College  Point,  and  Fort  Jackson, 

The  following  table  shows  the  highest  and  lowest  readings  of  the  gauges  of  the 
district  durins  the  year  and  the  highest  and  lowest  readings  with  tha  date  that 
were  prevtouAy  recorded  at  each  gauge : 

Highest  gauge  readings. 


-Ganges. 


MiMiasippi  Hirer : 

Ticksbnrg,  Miss 

St.  Josepb,  Lft 

Nfttches,  MiM 

Red  River  Landing,  Im. 
Red  River: 

Barbres  Landing,  La 

Snffar  Hotiae,  La * 

Aiobamlaya  River: 

Melvlfte,  La 

Simmsport,  La 

Mississippi  River  : 

Bavon  Sara,  La 

Baton  Ronge,  La 

Plaquemine,  La 

CoUeee  Point,  La 

CarrMlton,  La 

^  New  Orleans,  La 

•"^  Fort  Jackson,  La 


1889-'90. 


Date.      ReadlQg. 


Ap^125 
Apr. -23 
Apr.  28 
Apr.  23 

Apr.  28 


Apr.  28 
Apr.  22 

Apr.  21 
Apr.  21 
Apr.  22 
Mar.  10 
Mar.  17 
Mar.  21 


40.1 
45.15 
48.00 
48.80 

40.70 


36.4 
45.50 

4L2 

36.75 

31.9 

23.00 

16.10 

16.7 


1890-'01. 


Date. 


1891. 
Apr.    2 
Apr.  13 
Apr.  11 
Apr.  27 

Apr.  2ft 
Apr.  30 

Apr.  19 
Apr.  26 

Apr.  29 
May    3 

Aor.  29 
Mar.  16 
Mar.  16 
Mar.  17 
Mar.  16 


Readins. 


48.1 
43.70 
46.50 
45.48 

45.65 
45.99 

33.7 
4^32 

38.8 
36.65 
31.0 
23.40 
16.0 
16.4 
6.15 


1891-'92. 


Date.      Reading. 


1892. 
May  10 
June    4 


48.4 
44.55 


Lowest  gauge  readings. 


Ganges. 


Mississippi  Rivor: 

Yicksburg,  Miss 

St.  Joseph,  La 

Hatches,  Miss 

Red  River  Landing,  La. 
Red  River: 

Barbres  Landing,  I^ 

Sasar  House,  La 

Atchaialaya  River: 

Melvine,La 

Simmsport,  La 

Mississippi  River: 

BayoaSara,  La 

Baton  Rouge,  La 

Plaqnemine,  La 

College  Point,  La 

Carnulton,  La 

New  Orleans,  La 

Port  Jackson,  La , 


1880-'90. 


Date.      Reading. 


1880. 
Nov.    8 
Oct.    31 
Nov.    4 
Nov.    4 

Nov.    7 


Nov.  6 
Nov.    7 

Nov.  3 
Oct.  28 
Nov.  5 
Nov.  6 
Oct.  28 
Nov.    8 


0.2 

■  3.05 

2.7 

2.40 

2.4 


4.5 
2.0 

2.l" 
2.5 

L5 
0.57 
0.4 
2.3 


189a-'91. 


•Date.      Reading. 


1890. 
Aug..  18 
Aug.  20 
Aug.  21 
Aug.  23 

Aug.  24 


Aug.  25 
Aug.  26 

Aug.  31 
Aug.  22 
Aug.  22 
Aug.  22 
Aug.  21 
Aug.  16 


9.0 

5.2 

1L60 

8.8 

6.8 


7.3 
4.8 

4.0 

5.35 

3.65 

2.22 

L8 

3.7 


1891-'02. 


Date.      Reading. 


1891. 
Oct.    22 
Nov.  15 
Nov.  16 
Nov.  12 

Nov.  7 
Nov.    8 

Nov.  7 
Nov.    8 

Nov.  11 
Nov.  10 
Nov.  13 
Nov.  17 
Oct.  21 
Tiov.  16 
Nov.  30 


-  2.1 

—  4.0 
4.05 
0.9 

—  1.0 

0  2 

1.5 

—  1.6 

—  L8 
L2 
0.2 
0.15 

-  0.05 
2.2 
0.5 


NoTB.— These  are  the  corrected  lowest  gauge  readingit  for  fiscal  year,  July  1, 1890,  to  June  30, 1891. 

The  gauges  of  the  district  have  been  under  the  immediate  charge  of  Assistant 
Engineer  H.  S.  Douglas. 

The  low-water  discharges  at  Red  River  Landing,  Red  River  Dam,  and  Sinunsport, 
and  the  High-water  discharges  at  Natchez  were  taken  by  Assistant  Engineer  G.  Ed. 
Mott. 

The  high-water  discharge  at  CarroUton  was  taken  by  Assistant  Engineer  William 
Garvin. 

High- water  observations  were  made  partly  by  Assistant  Engineer  W.  G.  Price  and 
finished  by  Mr.  B.  J.  Oliveira. 

Their  several  reports  are  given  herewith. 
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SURVEYS,  GAUGES,  ASD  OBSERVATIONS. 

Honey  statement 

July  1, 1891,  balance  nnexpended $5^700.50 

May  9, 1892,  transferred  from  Helena  Harbor  allotment 1, 000. 00 

Total ^-..! 6;^700.50 

May  31,  1892,  expended  daring  fiscal  year  to  date 5, 318. 97 

Jane  1,  1892,  balance  nnexpended «..  1,381.53 

In  Treasury,  United  States 1,000.00 

In  hand 381.53 

Balance  available 1,381.58 

Amount  that  can  be  profitably  expended  daring  fiscal  year  ending  June 

30,1894 ^ 5,000.00 

Discharge  oh$ervatioM  in  the  Mississippi  River  at  NatckeZy  Miss* 


.  Date. 


1802. 

May  16 

17 

18 

10 

20 

21 

23 

24' 

25 

26 

27 

28 

30 

31 

Jane   It 

•  2 

8 

4: 

6 

7 


Directicn  and  force  of  wiDd. 


Light:  npaU'eain 

Stronff ;  upstream  . . . 

Gsdm.....! 

, do 

do 

Light;  downstream. 


Brisk ;  upstream 

Light;  upstream 

Stronil;  cross  stream. 

Brisk;  upstream 

Strong;  upstream 


Brisk ;  downstream . 
Light;  downstream. 


Gauge. 


FeeL 
47.05 
47.06 
47.16 
47.16 
47.18 
47.14 
47.10 


Area. 


47.07 
47.05 
47.04 
47.10 
47.13 
47.10 


47.37 
47.41 


Light;  downstream . 
, do 


.1    47.40 
.<    47.;}e 


Sq.feH. 
151.107.62 
150, 417.  m 
158, 867. 45 
163, 124. 54 
154,088.16 
152, 18a  47 
154,216.50 


153, 065. 33 
151,307.03 
155, 215. 65 
150,616.36 
152,780.25 
151,042.00 


154,018.05 
158, 705. 50 


153, 384. 37 
152,03L86 


Mean 
velocity 
per  sec- 
ond. 


Feet. 
8.520 
8.626 
7.341 
8.403 
8.753 
8.801 
8.803 


8.045 
8.616 
8.468 
8.201 
8.347 
8.587 


8.564 
8.414 


8.724 
a  514 


Discharge 
per  second. 


Cubic  feet. 
1,288,783.00 
1,207,513.31 
1, 166, 244. 14 
1, 300, 523. 71 
1,348,716.00 
1 330, 516. 18 
1,357, 622.  te 


1,323,305.10 
1.303,726.21 
1,314,304.60 
1,248,780.06 
1,275,277.58 
1,206,080.40 


1,318,065.25 
1,836,106.14 


1,338,160.40 
1,302,022.00 


*  No  observation ;  tug  disabled. 

t  No  observation ;  tug  disabliHl  a.  m. ;  heavj'  rain  all  p.  m. 

\  No  observation ;  tug  in  use  on  levee  work. 

G.  Ed.  Mott, 

'Observer. 

Discharge  ohserrations  in  the  Mississippi  River  at  Red  River  Landing,  La, 


Dat«. 


^      18{»2. 

Apr.    3 

5...... 

7 

21 

May    4 

6 

11 


Gauge. 


Feet. 
33.50 
34.21 
34.06 
40.60 
43.78 
44.00 
44.70 


Area. 


"?. 


feet, 
'66, 307 


167,806 
102, 400 
100, 575 
201, 717 
207,180 


Mean 
velocity 
per  sec- 
ond. 


FeeL 
4.243 
4.540 
4.717 
5.102 
5.313 
6.325 
5.316 


Discharge 
per  second. 


OuMefeet. 

706,587 

767,372 

701,406 

082.150 

1,060,313 

1,074,084 

1, 101, 164 


Slope. 


1.048 
L042 
0.013 
0.023 
0.068 
0.050 
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Discharge  ohservation8  in  the  Atchafalaya  Eiver  near  Simmsport^  La, 


Date. 

Gange. 

Area. 

Mean 
velocity 
per  sec- 
ond. 

Discharge 
per  second. 

1892. 
Aur.    1 

FeH, 

31.15 

32.50 

33.075 

88.32 

41.45 

42.33 

43.18 

47,845 
48,824 
65,387 
57,248 
58,615 
57,063 

Feet. 

2.781 
2.895 
2.989 
3.694 
4.215 
4.390 
4.735 

Oubicfeet. 
134,689 

^  J:::::::::::;:::::::::::::::::::;:::::::::::::::::::::: 

138,533 

8 

145, 356 

22 

199, 046 

May    2 

241,334 

^  1 :::::::::""::::::::::::::.  ::".^  :::::::::, :.::::::. 

256,866 

13 

270, 214 

On  May  14tli  the  wind  and  waves  were  too  strong  for  discharge  work. 
AU  the  above  discharges  and  mean  velocities  have  been  rednoed  by  multiplying 
by  .96;  as  the  meter  was  run  at  mid-depth. 
Respectfully  submitted.  W.  G.  Price, 

U,  S.  Aeaietant  Engineer, 

Discharge  ohservationa  in  the  Missieeippi  JBiver  at  Bed  Biver  Landing,  La. 


Date. 


Direction  and  force  of  wind. 


Gange. 


Area. 


Mean 
velocity. 


Discharge. 


1892. 
May  19 
21 
23 
25 
27 
June  1 
8 
7 


Clear  and  cahn 
North;  strong. 
Clear  and  calm 

K.E 

&W.;  Ught... 
S.  Kj  raining . 

Clear  and  calm 


Feet, 
45.85 
45.40 
45.45 
45.50 
45.60 
45.96 
46.12 
46.50 


H6,1U 
211, 456 
212,461 
214, 505 
216, 299 
217,068 
r  216, 643 
218,804 


Feet, 
5.243 
5.220 
5.132 
5.184 
5.119 
6.180 
6.189 
6.155 


Cubic  feet, 
1, 101, 716 
1,103,786 
1,091,055 
1,U1,987 
1,117,170 
1, 124, 389 
1, 108, 061 
1,127,831 


Discharge  oheervaUons  in  the  Atchafalaya  Miver  near  Simmeeport,  La. 


Date. 


Direction  and  force  of  wind. 


Gange. 


Area. 


Mean 
velocity. 


Discharge. 


May  20 
22 
24 
26 
28 
Jane  2 
4 
6 
8 


Clear  and  calm 
N.  W.;  strong 

Sonth 

Clear  and  calm 
S.  Kj  strong.. 

N.W 

Clear  and  calm 

, do 

do 


Feet. 
48.60 
48.68 
43.76 
43.81 
43.90 
44.40 
44.58 
44.82 
45.02 


Sg.feet. 
«),181 
61,045 
60,656 
61, 357 
60,981 
62,567 
61, 779 
61,903 
62,739 


Feet. 
4.909 
4.754 
4.861 
4.770 
4.900 
6.055 
6.072 
5.176 
6.259 


Cubic  feet. 
295,442 
290.239 
294, 859 
292.674 
299, 170 
316, 261 
313,344 
820, 415 
329, 919 


B.  J.  Oliveira,  Oheerver, 
Diachavge  oheervations  in  the  Miseiseippi  River  at  Carrollton,  La,,  1892, 


Date. 


Weather. 


Gange. 


Area. 

Mean 
velocity. 

Bq.feei. 
170,347.6 

Feet. 

6.658 

178,740.0 

6.407 

176, 130. 0 

6.663 

176,615.0 

6.602 

174,085.0 

6.451 

176,911.0 

6.893 

174,695.0 

5.530 

177, 835. 0 

6.363 

181,418.0 

6.484 

184,605.0 

5.213 

182,059.0 

5.403 

183,805.0 

6.147 

184, 776. 5 

5.226 

Discharge. 


1882. 

May  14 

16 

18 

19 

21 

24 

27 

Jnne    1 

4 

6 

8 

10 

14 


Clear  and  calm . 
, do. 


, do 

do 

, do 

, do 

, do 

Strongs,  wind... 
Clear  and  calm... 

do 

do 

do 

Strong  NE.  wind. 


Feet, 
16.01 
16.15 
16.25 
16.10 
16.80 
16.80 
16.25 
16.60 
16.60 
16.70 
16.70 
17.00 
16.70 


Cubic  feet. 

1, 047, 107. 84 

1,028,627.80 

1,077,658.40 

1,106,669.75 

1,054,326.60 

1,050,936.64 

1,042,183.375 

1, 057, 436. 25 

1,098,891.797 

1, 084, 305. 43 

1,102,810.95 

1,058,093.60 

1, 088, 836. 056 
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William  Garvin, 
Aeeietant  Engineer. 
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^  Natohkz,  Miss.,  May  SI,  1892, 

Sir  :  I  have  the  honor  to  submit  the  following  report  on  snrvejBy  gauges,  and  ob- 
servationB  under  my  immediate  charge  for  the  year  ending  May  31,  1892: 

Surveys  have  been  confined  to  personal  examinations  and  reconnoissances  of  bank 
lines  where  existing  levees  were  threatened  by  caving  banks. 

The  gauges  at  St.  Joseph,  Bayou  Sara,  Plaquemine,  College  Pointy  and  Fort  Jack- 
son on  the  Mississippi  Klver,  at  Barbres  and  Sugar  House  Chute  in  Old  River,  at 
Simmesport  and  West  Melville  on  the  Atchafalaya,  have  been  inspected  from  tune 
to  time,  and  are  generally  in  as  fair  a  state  of  efficiency  as  is  practicable  on  caving 
and  settling  banks. 

New  bulfotin  boards  have  been  set  up  at  St.  Joseph,  Bayou  Sara,  Plaquemine, 
College  Point,  and  Barbres  Landing. 

Very  respectfully,  your  obedient  servant, ' 

H.  S.  Douglas, 
AasiBtant  Engineer, 
Lieut.  John  Milus, 

Carps  of  Engineers,  U,  S,  A, 

Approximate  valiu  of  plant  belonging  to  the  United  States  and  used  upon  the  improvement 
of  the  Mississippi  Biver,  Fourth  District, 


Class  of  property. 

value  June 
80,1892. 

Class  of  property. 

Approximate 

valae  June 

80, 1892. 

Steamer  G^Mi^^ral  Nowton - 

$12,000 
4,000 
6,500 
6,000 
8,b00 
2,000 
10,000 
12,000 
12.000 
45,000 

One  warehouse  barge 

•^^ 

Steaiu  launch  fiubv                  ....... 

One  warehouse  barge 

Steam  tng  General  Comstock 

Steam  tntt  Tilda                   

Fifteen  rowboats 

200 

Tools  and  aPDliances  ............  . 

16  000 

Steam  launch  Alaska 

Office  Au^iture 

1,500 

Steam  launch  No.  5 

Surveying  inRtrnTnents ,...-,, -^^-- 

2,600 
200< 

One  dredge  boat ^  — 

Four  dumo  scows 

Prawuifir  mstruments. 

Bailway  cars  and  tracks 

1,900 

Total 

137,800 

JAst  of  civilian  engineers  on  work  of  river  and  harhw  improvements  in  charge  of  First 
Lieut.  John  MilliSf  Corps  of  Engineers,  to  June  SO,  1892,  inoltieive. 


Name  and  residence. 


Time  em- 
ployed. 


Conipen 

sation  per 

month. 


Where  employed. 


Work  on  which  employed. 


H.  S.  Douglas,  New  Or- 
leans, La. 

W.  G.  Price,  Sohenevas, 
N.Y. 

W.  J.  Hardee,  New  Or- 
leans,  La. 

William  Garvin,  New  Or- 
leans, La. 

G.  Ed.  Mott.  New  Or- 
leans,  La. 


Mo8.  Days, 
C     3       0 


$200 
200 
200 


175 
175 
150 
176 
150 
150 


New  Orleans 

Natchez,  Mies 

Simmesport,  La... 

New  Orleans 

Baton  Bouge 

New  Orleans 

....do 

^Simmeaport,  La., 
5    andBarbrea,  La. 


?  Levees,  Tensas    Baain    and 

5     gauges  in  district. 

Bed  and  Atchafalaya  riven, 

and  surveys,    gauges,    and 

observations. 
^Levees  right  and  left  bank 
5    below  Bed  Biver. 
New  Orleana  Harbor. 
Do. 

I  Bed  and  Atchafalaya  rlvera. 


The  following  maps  accompany  and  form  a  part  of  this  report: 
Plate  I. — General  map  of  Fourth  District. 

Plate  II. — ^Works  of  improvement  at  junction  of  Mississippi,  Red  and  Atcha- 
falaya rivers. 
Plate  III.— New  Orleans  Harhor. 
Plate  IV.— CarroUton  Bend,  New  Orleans  Harbor,  La. 
Plate  V.— Third  District  Reach,  New  Orleans  Harbor. 


Very  respectfully,  your  obedient  servant, 


Col.  C.  B.  Comstock, 

"  *  Engii ,  _. , 

resident  Mississippi  Biver  Commission, 


John  Millis, 
First  Lieutenant  of  Engineers, 


Corps  of  Engineers,  U,  S,  A^, 
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[To  be  inserted  at  page  8250  of  Appendix  XK,  Annual  Report  Chief  of  Engineers, 

1892.1 
Errata  in  Report  op  the  Missouri  River  Commission  for  the  fiscal  year 
ENDING  June  30, 1892,  Appendix  XX,  Annual  Report  Chief  of  Engineers, 


Page  3261, 15tb  line  from  bottom  of  page,  for        bordering       read       boring. 
3263,  Table  1,  column  6,  item  1,  for       14,573.3       read        14,578.3. 

3263,  Table  2,  column  4,  item  4,  for        read        10. 

3263,  Table  2,  column  2,  last  item,  for        53        read        54. 

3263,  Table  2,  colunm  5,  last  item,  for        3,893.20        read        3,893.28. 

3265,  Table  4,  column  8,  item  12  from  bottom  of  page,  for        A.  D.  Bryan 

read        A.  S.  Bryan. 
3265,  Table  4,  column  5,  item  10  from  bottom  of  page,  for        1887       read 
1877. 

3265,  Table  4,  column  7,  items  6  and  7  from  bottom  of  page,  for         do. 

read       Mississippi  and  tributary  rivers. 

3266,  Table  5,  last  column,  item  11,  for        *50       read        *5.00. 
3266,  Table  5,  last  column,  item  12,  for        15.25        read        19.25. 
3266,  Table  5,  column  6.  item  15,  for        29       read        25. 

3266,  Table  5,  column  7,  item  15,  for        2.6        read        3.6. 
8267,  Table  5,  column  6,  item  12,  for        130        read        120. 

3267,  Table  5,  column  7,  item  13,  for        100  miles        read        10  miles. 

3267,  Table 5, column 8, item  15, for        R.R.N.  T.  Co.        read         R.R.T.Co. 
3267,  Table  5,  column  8,  item  17,  after       Missouri       insert       River. 
3269,  Table  7,  under  Boilers,  for      Where  built       read      When  built. 

3269,  Table  7,  column  3,  item  3  from  bottom  of  page,  for         1 1  r?  [        read 

m  ^^ 

3270,  In  table,  column  1,  item  9,  for        Hossfield       read       Hoesfeld. 

3270,  In  table,  colimm  4,  item  24,  insert        *t        before        3545. 

3271,  In  table,  column  5,  item  3  from  bottom,  for        12|J        read        12. 

3271,  In  table,  column  5,  item  2  from  bottom,  for        1        read        1|J. 

3272,  In  table,  column  1,  item  23,  for        Rule        read        Ruio. 

3282,  Line  30  from  bottom  of  page,  for       ability  read        stability. 

3289,  Line  28  from  bottom  of  page,  for        No.  19  read        No.  10. 
3291,  Line  8,  for       braeing        read        bracing. 
8293,  Line  4,  for        222        read        221. 

3293,  In  table,  column  3,  item  12,  for        46.60        read        47.60. 

3294,  In  table,  column  1 ,  paragraph  2,  for        1,127  read        1,227. 
3294,  In  table,  column  4,  item  5,  for        1,101.75  read        1,101.79. 


ioc»ii&y.     i:m  «u<M>t  oi  uue  uiKes  cou»tructtHi  w  pruiecD  ziU5  xown  ironx 
continues  to  be  good  and  no  further  work  seems  to  be  needed. 

Omaha^  Nebraska. — At  this  locality  the  revetment  of  the  left  bank  of 
the  river  near  Council  Bluffp,  Iowa,  was  extended  down  stream  9,220 
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ANNUAL  BEPOET   OF   THE  MISSOURI  BIVEB    COMMISSION  FOB    TRE 
,     FISCAL  YEAB  ENDING  JUNE  SO,  1892. 
*> 

Office  Missoubi  Eiveb  Commission, 

8t,  LouiSy  Mo.j  June  30, 1892. 
Sir:  The  Missouri  Eiver  Oommission  beg  leave  to  submit  herewith 
their  annual  report  for  the  fiscal  year  ending  June  30, 1892. 

SURVEYS  AND  EXAMINATIONS. 

The  office  work,  computations,  etc.,  connected  with  the  secondary 
triangulation,  which  extends  from  the  mouth  of  the  river  to  the  Three 
Forks  in  Montana,  was  completed. 

Work  in  the  field  below  Sioux  Oity  consisted  in  detached  surveys  to 
supply  information  not  collected  by  the  general  survey  of  1890,  and  to 
obtain  information  at  special  localities.  This  work  was  mainly  carried 
on  in  the  fall  of  1891,  and  is  described  at  length  in  the  report  of  the 
secretajy  of  the  Oommission  (Appendix  A). 

In  the  spring  of  the  current  year  two  parties  were  placed  in  the  field 
to  run  a  line  of  precise  levels  between  Sioux  City,  Iowa,  and  St.  Oharles, 
Mo.,  which  latter  point  is  already  connected  with  the  similar  work 
done  by  the  Mississippi  Biver  Oommission  and  the  U.  S.  Ooast  and 
Geodetic  Survey.  The  work  of  these  parties  has  progressed  favorably, 
and  it  is  expected  that  it  will  be  completed  during  the  current  season. 

Work  has  been  continued  on  the  mapping  of  recent  surveys  of  the 
river.  Twenty *one  gauges  have  been  maintained  by  the  Oommission, 
and  the  study  and  reduction  of  physical  data  has  been  continued. 

For  details  see  report  of  secretary  of  the  Oommission,  Appendix  A. 

CONSTRUCTION. 

For  details  see  appendices,  B,  Bi,  0,  and  D. 

Sioiix  Gityj  Iowa. — l^o  field  work  was  done  during  the  year  at  this 
locality.  The  effect  of  the  dikes  constructed  to  prot^t  the  town  front 
continues  to  be  good  and  no  further  work  seems  to  be  needed. 

Omahay  Nebraska. — At  this  locality  the  revetment  of  the  left  bank  of 
the  river  near  Oouncil  Bluffp,  Iowa,  was  extended  down  stream  9,220 

3251 


Digitized  by  VjOOQIC 


3252       REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

feet  during  the  months  of  August,  September,  and  October,  1S91, 
This  work,  with  that  previously  constructed,  will,  it  is  thought,  suffi- 
ciently protect  this  bank,  and  that  nothing  more  than  occasional  re- 
pairs will  hereafter  be  needed. 

Nebraska  City,  Nebraska, — No  work  was  found  necessary  at  this  place 
during  the  season,  and  the  plant  was  transferred  to  St.  Joseph  for  f*er- 
\dce  at  that  point.  Eight  thousand  dollars  of  the  balance  of  allotment 
for  this  place  was  transferred  to  the  work  at  Bon  Ton  Bend. 

8t.  Joseph,  Missouri. — Work  was  resumed  on  the  revetment  of  Bel- 
mont bend  in  the  latter  part  of  August,  1891,  and  was  carried  on  dur- 
ing the  fall,  and  to  some  extent  during  the  winter  and  spring.  Four- 
teen thousand  two  hundred  and  forty-six  feet  of  revetment  was  con- 
Btructed,  and  a  junction  effected  with  the  work  of  previous  years  near 
El  wood,  Kans.  The  work  was  not  entirely  completed  and  suffered  con- 
siderable damage  during  the  high  water  of  the  current  year.  As  the 
original  allotment  for  the  work  was  about  exhausted  additional  fund^ 
were  transferred  from  the  allotment  for  Council  Bluffs  revetment,  and 
such  repairs  were  made  as  were  necessary  to  prevent  further  damage, 
the  total  extent  of  which  can  not  be  ascertained  until  the  water  falls. 

Repairs  were  also  made  to  the  revetment  in  Bon  Ton  Bend,  in  which 
the  construction  of  3,000  feet  of  new  reveftnent ,  and  numerous  minor 
repairs  proved  necessary.  Work  was  also  carried  on  to  some  extent  on 
the  rectification  works,  pile  dikes,  above  the  St.  Joseph  Waterworks. 
The  success  of  this  work  is  not  yet  assured. 

Atchison,  Kansas, — No  work  has  been  done  at  this  place  during  the 
year.  The  cut-off  at  Doniphan  Point,  alluded  to  in  last  report,  has  so 
far  changed  the  regimen  of  the  river  that  the  works  previously  put  in 
to  direct  and  control  the  channel  above  the  railroad  bridge  have  suf- 
fered considerable  damage,  and  their  entire  destruction  seems  to  be 
only  a  question  of  time.  Just  what  the  final  effect  will  be  can  not  as 
yet  be  determined,  but  the  direction  of  flow  through  the  bridge  still 
remains  favorable. 

Kansas  City,  Missouri, — Work  in  this  neighborhood  has  been  confined 
to  repairing  and  completing  the  work  of  former  years  and  was  as  fol- 
lows, viz: 

Little  Platte  Bend, — One  thousand  four  hundred  and  fifty  feet  of  re- 
vetment was  constructed  at  this  place,  closing  an  open  gap  between 
the  dikes  at  the  upper  end  of  the  bend  and  the  revetment  already  built 
at  the  lower  end.  The  dikes  themselves  received  slight  repairs,  and 
mattress  aprons  were  placed  around  their  outer  ends  to  protect  them 
from  scour. 

Kate  Bend, — ^Repairs  were  made  to  the  revetment  constructed  in  this 
bend  in  1885  wherever  weak  places  had  developed  themselves,  and  the 
work  was  placed  in  flrst-class  shape. 

Harlem  revetment. — About  2,400  linear  feet  of  the  left  bank  above  the 
Harlem  system  of  dikes  was  protected  by  revetment  during  the  fall  of 
1891. 

JEJa^t  Bottoms  revetment.^^SomQ  slight  repairs  were  executed  here,  and 
consisted  in  resetting  stone  displac^  by  wave  and  ice  action. 

Kansas  City  and  Marlem  dikes. — ^These  two  systems  of  dikes  are  in- 
tended to  control  the  flow  of  the  river  in  front  of  Kansas  City,  and 
until  their  fidl  effect  is  developed  they  will  require  repairs  and  exten- 
sion from  time  to  time.  One  thousand  four  hundred  and  twenty-four 
feet  of  dike  was  built  during  the  past  season,  the  work  contemplated 
not  being  entirely  completed. 
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SYSTEMATIC  IMPROVEMENT   OF  FIIJST  REACH. 

In  compliance  with  the  wishes  of  Congress,  as  expressed  in  the  last 
river  and  harbor  bill,  the  systematic  improvement  of  the  river  was 
begun  last  season  in  the  vicinity  of  the  mouth  of  the  Osage  Eiver.  Con- 
siderable time  was  required  to  close  up  minor,  works  and  get  the  plant 
together,  and  the  study  of  this  new  locality  and  preparation  of  plans 
also  involved  much  delay;  nevertheless  a  fair  start  was  made  last  sum- 
mer, and  considerable  progress  has  been  made.  The  extraordinary 
high  water  of  the  present  season,  which  still  continues,  has  been  a  se- 
rious drawback.  The  plan  of  work,  so  far  as  settled,  consists  in  con- 
tracting the  river  and  in  confining  it  against  the  rocky  rieht-hand  shore 
from  the  vicinity  of  Jeflferson  City  to  the  mouth  of  the  Osage. 

It  had  originally  been  intended  to  prolong  this  direction  to  Bonnots 
Mills,  which  would  have  involved  occupying  Osage  Chute,  but  further 
examination  having  shown  this  course  to  involve  considerable  difficul- 
ties, a  location  outside  of  Dodds  Island  was  finally  decided  on.  The 
work  so  far  consists  entirely  of  pile  dikes,  of  which  about  16,500  linear 
feet  have  been  constructed.  So  far  as  the  effect  of  this  work  can  now 
be  observed  the  results  have  been  very  gratifying,  though  the  low- 
water  season  must  be  awaited  before  definite  conclusions  can  be  reached. 
With  the  four-year  appropriation  provided  in  the  river  and  harbor 
bill  recently  passed  by  Congress,  it  is  hoped  and  expected  that  this 
work  may  be  sufficiently  extended  to  demonstrate  effectually  what  re- 
sults may  ultimately  be  expected  and  what  the  cost  of  a  thorough  im- 
provement of  the  river  will  be. 

REMOVAL  OP  OBSTRUCTIONS. 

The  snag  boat  belonging  to  the  Commission  was  set  at  work  August 
1, 1891,  and  continued  at  work  until  November  28,  when  she  was  laid 
up  for  the  winter.  Work  was  resumed  March  22, 1892,  and  was  carried 
on  with  various  interruptions  from  high  water,  until  May  21,  when 
the  great  flood  of  this  year  caused  a  further  suspension  of  operations. 
Work  will  be  resumed  as  soon  as  the  water  recedes  sufficiently  to  un- 
cover the  snags.  During  the  season  the  boat  worked  over  that  portion 
of  the  river  between  the  mouth  and  Boonville  five  times;  between 
Boonville  and  Olasgow  three  times,  and  between  Olasgow  and  Kansas 
City  two  times.  One  thousand  nine  hundred  and  forty-five  snags  were 
removed  and  destroyed,  and  great  benefit  conferred  on  navigation. 

Table  of  work  done  hy  9n<ig  boat 


Snags  dektioyed. 

Trees 
cut. 

Drift 
pUesro- 
moved. 

Name  of  river. 

Num. 
ber. 

Efltimated 
weight 

in  tona  of 

2,000 
poands. 

Miles 
run. 

IfisBisBippi 

186 

HisaoiiTr 

1,045 

23,907.7 

554 

5 

1,020 

Total 

1,945 

23,907.7 

554 

6 

l,76f 
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Money  statement. 

Julv  1, 1891,  balance  nnezpended : $751|703. 15 

Casn  received  from  oYerpaymente  refunded 94.27 

751,797.42 
Jane  30, 1892,  amount  expended  during  fiscal  year 549, 980. 67 

July  1, 1892|  balance  nneznended 201,816.75 

July  1, 1892,  outstanding  liabilities 33,057.93 

July  1, 1892,  balance  available 168,758.82 

Bespectfolly  sabmitted. 

Chas.  R.  Suteb, 
Lieut.  Col.  of  Engineers^ 
President  Missouri  River  Commission. 
A.  Maokenzie, 

Major  of  Engineers. 
O.  H.  Ernst, 
Major y  Corps  of  Engineers^  Colonel^  U.  8.  A. 
Garland  0.  Bboadhbad. 
R.  S.  Berlin. 

The  honorable  the  Secretary  of  War. 

(Throngh  the  Chief  of  Engineers,  U.  S.  A.) 


letter  op  the  missouri  river  commission  submittino  estimates 
for  the  fiscal  year  ending  june  30,  1894. 

Missouri  River  Commission, 

Office  of  the  President, 
St.  LouiSy  Mo.,  August  22, 1892. 
General:  The  Missouri  River  Commission  beg  leave  to  submit  the 
following  estimate  of  the  amounts  that  can  be  profitably  expended  dur- 
ing the  fiscal  year  euding  June  30, 1894,  on  the  improvement  of  Missouri 
River  between  its  mouth  and  Sioux  City,  Iowa: 

Office  and  traveling  expenBes  and  salaries  of  Commission $20, 000 

Surveys  and  observations - 25;  000 

Gauges^  physical  data,  and  publications 25, 000 

Operating  snag  boat 35, 000 

Systematic  improvement  in  first  reach 645, 000 

Total 750,000 

Very  respectfully,  your  obedient  servant, 

Chas.  E.  Suteb, 
Lieut.  Col.  of  Engineers, 
President  Missouri  River  Commission. 

The  honorable  the  Secretary  of  War. 

(Through  the  Chief  of  Engineers,  U.  S.  A.) 
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Consolidated  statement ,  July  5\  1884,  to  June  SO,  1892, 

Act  of  July  6, 1884 $640,000.00 

Act  of  August  5, 1886 375,000.00 

Act  of  August  11. 1888 1,000,000,00 

Act  of  February  22, 1890 75,0(K).00 

Act  of  September  19,1890 800,000.00 

Totalspecific  appropriations 2,890,000.00 

Balances  from  former  appropriations : 

Act  of  August  2, 1882,  applied  to  works  above  Sioux  City, 

Iowa $4,000.00 

Survey  Missouri  River  from  mouth  to  Fort  Benton 8, 844. 39 

Act  of  August  5, 1886,  applied  to  removing  obstructions 

from  Missouri  River 1 ,  962. 80 

Total  balances 14,827.19 

Received  from  sales  and  deposits 1,030.69 

Total  avaUable 2,905,857.88 

Expended  to  June  30, 1892 2,704,041.13 

Balance  June  30, 1892 201,816.75 

lAst  of  civilian  engineers  employed  on  work  of  river  and  harbor  improvements  in  charge  of 
Missouri  River  Commission  from  July  1, 1891,  to  June  SO,  189$,  inclusive,  under  the 
river  and  harbor  acts  of  July  6, 1884  {survey  of  Missouri  River  above  Missouri  River 
Falls,  Fori  Benton,  Mont),  August  11, 1888  {improving  Missouri  River),  and  September 
19, 1890  {improving  Missouri  River  from  its  mouth  to  Sioux  City,  lotca). 


Name  and  residence. 

Time  em- 
ployed. 

Compensa- 
tion per 
month. 

Where  employed. 

BamnelH.  Yonge,  Kansas  City,  Mo 

S.  Waters  Fox,  St.  Joseph,  Mo 

Afot.  Dy$. 

12     0 

12     0 

12      0 

10    20 

1      6 

3      0 

12     0 

12      0 

16 

1  10 

2  11 
5    20 

3  15 
3    15 

3  0 
12      0 

12      0 

4  21 

7  0 
2    21 
2      0 

12     0 

3 

2    10 

2  10 
12      0 

10 

3  10 

4  20 

1  11 
12      0 

2  11 
2    21 

4  22 
2      6 

5  17 
15 
15 

4    22 

8  0 

$250.00 
250.00 
200.00 
200.00 
200.00 
200.00 
200.00 
200.00 
187.50 
175.00 
150.00 
150.00 
175. 00 
150. 00 
175.00 
150.00 

150.00 
125.00 
100.00 
90.00 
75.00 
125.00 
100.00 
100.00 
00.  OO 
126.00 
137.50 
125.00 
110.00 
100.00 
100.00 
162.50 
150.00 
137.50 
125.00 
125.00 
125.00 
125.00 
160.00 
137.50 

Kansas  City  and  Jefferson  City,  Ho. 
St.  Joseph,  Mo. 
Omaha,  Nebr. 
St.  Louis  Mo. 

Charles  F.  Potter,  Omaha,  Nebr 

0.  B.  Wheeler,  St.  LoqIa,  Mo 

G.  A.  Marr,  St.  Louis,  Mo 

Do 

D.  W.  Wellman,  St.  Louie,  Mo 

In  the  field  " 

J.  A.  Seddon,  St.  Louis,  Mo 

St.  Louis,  Mo. 
Do 

A.  H.  Blaifldftll,  St.  J.^nU,  Mo 

CM.  Winchell,  St.  Louis,  Mo 

0.  W.  Ferguson,  St.  Louis,  Mo 

A.  L.  Johnson,  St.  Louis,  Mo 

In  the  field.* 
St.  Louis.  Mo. 
In  the  field.* 
St.  Louis,  Mo. 
In  the  field.* 
Do* 

James  A.  Paige,  St.  Louis,  Mo 

J.  C.  Meredith,  St.  Joseph,  Mo 

Do.* 
Rnio,  Nebraska  City,  Nebr.,  and   St. 

Joseph,  Mo. 
Kansas  Citv  and  Jefferson  City,  Mo. 
Omaha,  Nebr  ,  and  Sioux  City,  lova. 

Do. 

Do. 

Do. 
Kansas  City  and  Jefferson  City,  Mo. 
In  the  field.* 

Do.* 

Do.* 

B.  H.  Baoot,  Kansas  City,  Mo 

Sd.  Jones,  Omaha,  Nebr i 

W.Q.  Potter,  Omaha,  Nebr J 

B.  A.  Crawford,  Kaniws  City,  Mo 

Charles  W.  Campbell,  St.  Joseph,  Mo.. 

W.  C.  Simmons,  Kansas  City,  Mo 

J£.  B.  WheelerLSt.  Lonis,  Mo 

A.  H.  Weber,  Kaoisas  City,  Mo 

L.  P.  Butler.  St.  Louis.  Mo J 

Kansas  City  and  Jefferson  City,  Mo. 

Inthefield.t 

St.  Louis,  Mo. 

X.  D.  Williams.  St.  Louis.  Mo 

Do. 
In  the  field.* 
St.  Louis,  Mo. 
In  the  field.* 

Do.' 
St.  Louis.  Mo. 
In  the  field.* 

Do  * 

0.  H.  B.  Turner,  St.  Louis,  Mo < 

J.  O.  Anld.  St.  Joaenh  Mo 

TTo-rl  \yiilAn    Rt..  LnnfA    Mn 

Dot 

Charlea  E.  Taylor,  St.  Loui.<«,  Mo 

A.  N.  Dairow,  St.  Louis,  Mo | 

Do.t 

St.  Louis,  Mo. 

Do. 

*0n  survey  of  Missouri  Riy«r. 


tOn  special  surrey. 
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Appendix  A. 

annual  report  of  secretary  missouri  river  commission,  1892. 

Office  Missouri  River  Commission, 

St,  LottUy  Mo.,  June  SO,  1892, 
Sir:  I  have  the  honor  to  submit  the  following  annual  report  of  the  work  in  charge 
of  the  secretary  of  this  Commission  for  the  fiscal  year  ending  June  30,  1892. 
Very  respectfully,  your  obedient  servant,  j    q    Sanford 

Lieut.  Col.  Chas.  R.  Suter,  -^^»'  LieuUmant  of  Engineers,  Secretary. 

Corps  of  Engineers,  U.  S.  J,, 

President  Missouri  River  Commission, 


SURVEYS. 

Secondary  triangulaHon. — The  field  work  of  secondary  triansulation  over  the  entire 
length  of  the  river  was  completed  in  December,  1890;  but  some  office  work  remained 
to  be  done  in  the  past  year. 

The  geodetic  coordinates  of  all  the  stations  from  Three  Forks,  Mont.,  to  the  mouth 
of  the  river,  referring  stations  to  parallels  and  meridians  three  minuter  apart,  for  nae 
in  mapping,  have  been  computed. 

The  elevations  above  sea  level  for  stations  between  Three  Forks,  Mont.,  and  Fort 
Benton,  Mont.,  from  vertical  angles  read  at  the  stations,  have  been  reduced,  and 
are  appended.     (Appendix  A  2. ) 

Share-line  survey  below  Sioux  City,  Iowa, — The  rapid  shore-line  survey  made  in  the 
fall  of  1890  left  unexamined  considerable  areas  of  back  topography  where  cut-ofi^s 
and  other  large  changes  in  the  position  of  the  river  had  occurred  since  the  survey 
of  1878-'79.  To  correct  this  topography  two  skiff  parties  were  organized,  the  one 
leaving  St.  Joseph,  Mo.,  on  September  8,  to  work  to  the  mouth  of  the  river,  the 
other  leaving  Sioux  City  on  September  17,  to  work  to  Jones  Point,  Nebr.    The  first 

Sarty  completed  their  work  November  12.  The  second  party  reached  Jones  P».fut 
October  13.  This  party  had  at  Omaha  been  increased  and  reorganized,  in  order  to 
make  a  complete  snore-line  survey,  including  back  topography,  from  Jones  Point 
to  St.  Joseph.  A  canvas-covered  quarter  boat  had  been  prepared  for  the  increased 
party  at  Omaha,  and  was  nsed  by  them  during  the  remainder  of  the  season.  The 
boat  was  similar  to  that  described  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1891,  except  that  one  of  the  small  barges  (64  by  16  feet)  owned  by  the  Comniis- 
sion  formed  the  hull,  and  the  dimeuHions  of  the  canvas  cover  were  50  by  13  feet. 
This  boat  gave  equally  good  satisfaction  with  that  described  in  the  above  report, 
though  used  in  a  very  different  kind  of  river;  so  that  I  feel  justified  in  repeating 
my  commendation  (Annual  Report,  1891)  of  this  class  of  boats.  The  work  of  the 
second  party  was  completed  December  9,  and  the  party  disbanded. 

Special  surveys. — At  Three  Forks,  Mont.,  between  September  17  and  September  28, 
a  small  party  made  a  survey  of  the  numerous  channels  connecting  the  Jefferson  and 
Madison  rivers.  They  also  roughly  gauged  the  discharge  of  these  rivers  above  the 
connecting  sloughs,  as  well  as  below  the  junction  of  the  two  rivers,  gauging  like* 
wise  the  Gallatin  River  and  the  Missouri  River  proper. 

A  special  survey  of  the  river  in  the  vicinity  of  the  bridge  at  Boonville,  Mo.,  was  made 
December  14-18,  to  determine  the  changes  that  had  occurred  in  the  channel  in  1891, 
The  following  special  surveys  were  made  under  direction  of  the  division  engineers 
during  the  year : 

Sioux  City,  Iowa,  from  Milwaukee  Point  to  the  Chicago,  St.  Paul,  Minneapolis 

and  Omaha  Railway  Bridge.  • 

Sioux  City,  levels  on  dike  lines. 
From  the  mouth  of  Boyer  Creek,  Iowa,  to  the  Union  Pacific  Railway  Bridge 

at  Omaha,  Nebr. 
Risht  bank  in  vicinity  of  Florence  Lake,  East  Omaha. 
Nebraska  City  Reach,  Nebraska  and  Iowa. 
Atchison  Reach,  Kansas  and  Missouri,  partial  shore-line  survey. 
From  mouth  of  Bee  Creek,  Missouri,  to  foot  of  Bee  Creek  Bend,  near  Fort 

Leavenworth,  Kans. 
Vicinity  of  three  coal  dumps  in  the  river  at  Leavenworth. 
Street  lines  at  Kansas  City,  Kans.,  and  Kansas  City,  Mo.,  connected  with  Mis- 
souri River  survey  stations. 
Kansas  River  at  Riverview  Bridge,  Kansas  City,  Kans. 
From  mouth  of  Kansas  River  to  Hannibal  and  St.  Joseph  Railway  Bridge, 

Kansas  Citv,  Mo. 
Dikes  at  Harlem,  Mo. :  outline  survey  of  accretions. 
From  li  miles  below  Claysville,  Mo.,  to  Bonnots  Mill,  Mo. 
Lands  of  protesting  landowners  on  Dodds  Island,  Mo.,  and  in  vicinity  of  Bon* 
nets  Mir 


Digitized  by  VjOOQIC 


3260   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

• 

In  adclitiou  to  the  above,  numerous  surTeys  and  observations  were  made  by  the 
division  engineers  in  the  vicinity  of  Council  Bluffs,  Iowa,  St.  Joseph,  Mo.,  and 
mouth  of  Osa^e  River,  Mo.,  with  a  view  to  laying  out  construction  work,  or  to  de- 
termine the  effect  of  work  under  construction. 

Mapping, — ^The  notes  of  the  survey  of  1890,  from  Fort  Benton,  Mont.,  to  Three 
Forks,  Mont.,  266  miles,  have  been  plattetl  on  32  detail  maps  (scale,  1  inch =400  feet)-. 
On  the  section  between  Stubbs  Ferry  and  Sun  River,  covering  14  of  these  maps, 
topofi^ruphy  and  hydrography  were  omitted  by  the  survey  party,  and  were  to  be 
supplied  from  maps  of  tlie  survey  made  in  1880  by  Capt.  Edward  Maguire,  Corps  of 
Engineers.  This  hydrography  has  been  transferred  and  inked.  The  topography  haa 
been  transferred  in  pencil  and  is  now. being  inked.  Otherwise  the  32  maps,  are  nearly 
completed. 

The  platting  of  the  notes  of  the  shore-line  survey  of  189(\  from  Sioux  City  to  the 
mouth  of  the  nver,  807  miles,  was  conti  uued  throughout  the  year.  This  survey  covers 
27  detail  maps  (scale,  1  inch  =  1,000  feet),  which  are  numbered  from  the  mouth  up. 
Little  topography  back  from  the  sliore  line  was  taken  on  this  survey,  but  the  topog- 
raphy given  on  the  detail  maps  of  the  survey  of  1878-'7J)  was  to  be  transferred  to 
them,  as  weJl  as  all  other  recent  topographical  data  on  file  in  this  office^  or  obtain- 
able from  outside  sources.  Much  information  of  this  kind  has  been  obtained  during 
the  year  through  the  courtesy  of  railroad  codnpanies  whose  lines  are  wholly  or  partly 
located  in  the  valley.  Detail  maps  Nos.  1  to  12,  inclusive,  and  No.  16  are  completed ; 
Nos.  13,  14,  15,  and  17  are  nearly  completed,  while  on  the  remaining  maps  considera- 
ble work  yet  remains  to  be  done. 

At  the  beginning  of  the  fiscal  year  some  work  had  been  done  on  the  maps  of  each 
of  the  above  series,  but  no  one  map  in  either  series  was  then  completed. 

The  Commission  decided  in  1890  to  publish  a  new  series  of  charts  (scale,  1  inch  =  1 
mile),  giving  the  results  of  the  shore-line  survey  of  that  year  from  Sioux  City  to  the 
mouth,  and  to  extend  the  series  to  include  the  entire  length  of  the  river.  Ten  such 
charts,  extending  from  the  mouth  to  Brunswick,  Mo.,  262  miles,  have  been  completed 
ready  for  publication,  the  lower  eight  of  which  are  in  the  hands  of  the  photolithog- 
mpbers.  The  eleventh  is  in  progress.  The  first  chart  above  Fort  Benton,  covering 
2S  miles,  and  the  first  three  below  Fort  Benton,  covermg  97  miles,  are  completed. 
The  second  chart  above  Fort  Benton  is  in  progress. 

PRECISE  LEVEL  BENCH  MARKS. 

In  1887  a  line  of  precise  levels  was  run  from  the  St.  Louis  City  Directrix  to  United 
States  Engineer  P.  B.  M.  17  of  Missouri  River  Cpublished  list  of  1881),  on  the  railway 
bridge  at  St.  Charles,  Mo.  As  early  in  the  present  season  as  practicable,  two  double 
precise  level  parties  were  sent  into  the  field,  with  a  view  to  carrying  the  line  to  Sioox 
City.  In  order  to  subsist  the  parties  on  quarter  boats,  it  was  necessary  for  each  to 
begin  work  at  the  upper  end  of  the  section  that  it  was  to  cover. 

The  length  of  the  working  season  being  considerably  greater  in  the  lower  than  in 
the  up^er  part  of  the  river,  the  lower  section  was  made  tne  longer,  and  extenda  from 
the  United  States  boat  yard  at  St.  Joseph,  Mo.,  to  St.  Charles,  a  river  distance  of 
459  miles.  The  party  to  cover  this  section  was  placed  in  charge  of  Assistant  £ngi* 
neer  O.  W.  Ferguson,  who  had  also  been  in  charge  of  the  precise  leveling  of  18§7. 
Work  was  begun  at  the  St.  Joseph  boat  yard  on  March  17,  and  at  the  close  of  the 
year  the  partv  had  reached  De  Witt,  Mo.,  220  miles,  river  distance,  from  the  head  of 
the  work.    The  following  is  a  summary  of  the  work  done. 

Miles  of  line  leveled  and  checked 192.45 

Precise  bench  marks,  stone  and  pipe,  set 88 

Precise  bench  marks,  copper  bolts,  set 42 

Old  bench  marks,  stone  and  pipe,  connected  with,  and  pipe  replaced  by  new.    39 

Other  bench  marks  connected  with *31 

City  bench  marks  connooted  with 6 

Gauges  connected  with -      7 

The  second  party,  under  Assistant  Engineer  James  A.  Paige,  began  work  at  Sioux 
City,  April  16.  Their  line  is  to  extend  to  the  St.  Joseph  boat-yard,  a  river  distance 
of  324  miles.  At  the  close  of  the  year  this  party  had  reached  the  United  States  boat 
yard  at  Council  Bluffs,  Iowa,  148  miles,  river  distance,  below  Sioox  City  (Big  Sioux 
River). 

The  following  is  a  summary  of  work  done : 

Miles  of  line  leveled  and  checked 99.9 

Precise  bench  marks,  stone  and  pipe,  set 42 

Precise  bench  marks,  copper  bolts,  set 1 

Old  bench  marks,  stone  and  pipe,  connected  with  and  pipe  replaced  by  new.  13 

*Five  of  these  are  U.  S.  Coast  and  Geodetic  Survey  bench  marks. 
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Each  of  theHe  parties  is  subsisted  on  a  canvas-covered  quarter  boat  of  the  kind 
referred  to  under  "  surveys." 

The  stone  and  pipe  bench  marks  set  are  of  the  pattern  described  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1887,  page  2947,  except  that  the  pipe  Avere  ex- 
panded at  the  lower  end,  and  iron  flanges,  or  diska,  10  inches  in  diameter,  were 
slipped  down  over  the  pipe,  to  prevent  the  pipe  bein^  pulled  up  or  displaced. 

The  pipe  of  each  of  the  stone-line  bench  marks  connected  with  was  taken  up 
and  replaced  by  an  expanded  pipe  with  flange. 

The  instructions  given  both  parties  differed  but  slichtly  from  those  issued  by  the 
Mississippi  River  Commission  in  1891  (see  Annual  Report  Chief  of  Engineers  for 

1891,  p.  3476). 

GAUGES  JLSD  PHYSICAL  DATA. 

At  the  beginning  of  the  fiscal  year,  twenty-oiie  permanent  gauges  were  maintained 
by  the  Commission.  The  same  number  of  such  gauges  are  now  maintained,  one  old 
gauge  having  beeen  discontinued  and  one  new  gauge  established  during  the  year. 
The  new  gauge  referred  to  was  established  at  Townsend,  Mont.,  in  the  latter  part 
of  Septemoer;  and  its  readings  began  October  1.  It  is  a  standard  cable  gauge,  and 
reads  from  3785  feet  to  3799  feet  (elevations  assumed  above  St.  Louis  City  Directrix), 
The  discontinued  (^ange  was  at  Hermann,  Mo.,  where  a  change  in-  the  channel  had 
rendered  the  readings  of  little  value.  The  Cole  Creek  gauge,  3^  miles  above,  es-' 
tabUshed  in  May,  1891,  was  intended  to  replace  this ;  but  the  Hermann  gauge  read- 
ings were  continued  until  January,  1892,  m  order  to  obtain  the  slope  between  the 
two  points  at  different  staees. 

A  temporary  gauge  has  also  been  maintained  since  July  5, 1891,  at  Swings  Landing^ 
Mo.,  by  the  construction  party  on  First  Reach. 

About  the  middle  of  May,  1892,  continued  heavv  rains  produced  a  flood  in  the  Mis- 
souri River  nearly  equaling  those  of  1881  and  1883;  and,  in  order  to  obtain  all  pos- 
sible comparable  data  connected  with  it.  the  old  gauges  at  Hermann,  Mo.,  Randolph, 
Mo.,  Leavenworth,  Kans.,  St.  Joseph  Waterworks,  Mo..  White  Cloud,  Kans.,  ana 
Sioux  City  (Perrv  Creek),  Iowa,  were  temporarily  reestaolished.  They  will  be  con-  . 
tinned  only  until  the  close  of  tne  present  nigh- wat«r  season. 

In  order  to  prevent  loss  of  readings  due  to  accidents  to  the  wire  cable  gauges,  each 
observer  of  such  a  gauge  was  furnished,  in  August,  1891,  with  a  duplicate  gauge, 
ready  for  immediate  use  if  required.  Oniy  one  of  these  duplicate  gauges  has  thus 
far  been  called  into  use. 

The  system  of  monthly  inspection  of  the  gauges  in  the  three  divisions  by  assistants 
detailed  by  the  division  engineers,  respectively,  which  has  been  followed  for  several 
years,  has  been  found  defective  in  this,  that  it  frequently  interfered  seriously  with 
the  regular  duties  of  these  assistants.    It  was  therefore  decided  in  March,  1892,  to 

£lace  the  inspections  under  the  direct  supervision  of  this  office.    Assistant  Engineer 
I.  P.  Butler  was  detailed  for  this  duty,  and  has  performed  his  work  in  a  very  satis* 
factory  manner.  , 

A  more  detailed  account  of  the  year's  gauge  work  will  be  found  in  the  report  of 
Assistant  Engineer  A.  H.  Blaisdell  (Appendix  A  3).  Accompanying  his  report  are 
given  tables  snowing  the  heights  reached  by  the  high  waters  of  184^,  1881, 1883,  and 

1892,  as  well  as  a  hydrograph  from  which  these  heights  can  more  readily  be  traced. 
The  elevations  of  the  lowest  points  in  the  superstructure  of  all  high  bridges  be- 
tween Rulo,  Nebr.,  and  the  mouth  of  the  river,  excepting  the  bridge  at  St.  Charles. 
Mo.,  have  been  remeasured  in  order  to  verify  and  correct  the  measurements  published 
in  1889 ;  but  it  is  not  considered  advisable  to  publish  the  heights  obtained  until  the 
results  of  the  precise  leveling  now  in  progress  are  known.  The  remaining  high 
bridges  below  Sioux  City  will  be  remeasured  as  soon  as  practicable. 

Such  information  relative  to  borings  in  the  Missouri  Valley  as  has  been  obtained 
since  the  publication  in  the  Commission's  Annual  Report  for  1890  of  all  bordering 
data  then  obtainable  is  published  herewith.  It  comprises  the  results  of  borings  on 
line  of  proposed  bridge  near  Wolfs  Point,  Mo.  (plate  A) ;  on  line  of  proposed  bridge 
at  East  Omaha,  Nebr.  (plate  B) ;  and  in  the  vicinity  of  the  moutn  of  the  Osage 
River,  Missouri  (plates  C,  C^  and  C'O*  ^^  o^  ^^®  information  obtained  in  regard  to 
the  first  two  localities  is  shown  on  the  plates.  In  his  report  on  the  third  series 
Division  Engineer  Samuel  H.  Yonge,  under  whose  direction  the  borings  were  made, 
says :  "  Borinfi[8  were  taken  on  13  sections.  They  are  112  in  number;  with  a  total 
penetration  of  3,225  feet. 

''The  borings  do  not  indicate  the  presence  of  any  materials  in  the  trace  of  the  pro- 
posed channel  that  may  not  be  expected  toj^ yield  to  scour  or  that  would  prevent  a 
sufficient  enlargement  of  section  to  pass  the  entire  discharge  of  the  river  at  a  stage 
of  4  feet  above  standard  low  water  or  110.8  feet  within  the  width  proposed,  viz., 
1,000  feet.  Section  B,  in  Osage  Chute,  will  probably  enlarge  by  the  erosion  of  Dodds 
Island  as  weU  as  by  scour. 
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**  As  the  tracing  are  fully  lettered^  and  the  positions  of  the  different  kinds  of  mate- 
rials through  which  the  borings  are  made  are  plainly  marked;  no  explanation  of 
them  is  thought- necessary." 

Discharge  measurementSi  in  addition  to  those  mentioned  under  ''Special  surveys/' 
have  been,  made  during  the  year,  as  follows :  By  Division  Engineer  Yonge,  in  the 
vicinity  of  the  mouth  of  the  .Osage  River,  and  at  Jefferson  City,  Mo. ;  by  Assistant 
Engineer  James  A.  Seddon,  near  St.  Charles,  Mo. 

Slope  observations  were  also  made  by  Division  Engineer  Yonge  in  the  vicinity  of 
the  mouth  of  the  Osage  River. 

Assistant  Engineer  Seddon  has  continued,  during  the  year,  the  study  of  gauge  re- 
lations. In  this  study  he  has  shown  that  flood  movement  on  the  Lower  Mississippi, 
from  Cairo  down,  follows  a  very  definite  and  simple  law.  This  study  will  be  con- 
tinued until  the  determination  of  the  exact  movement  of  floods  is  carried  up  the 
Missouri  and  the  Upper  Mississippi  rivers.  Details  of  his  work  are  given  in  his 
report  (Appendix  A  4). 

COMMERCIAL  STATISTICS. 

An  effort  has  been  made  to  obtain,  for  the  calendar  year  1891,  more  reliable  sta- 
tistics of  the  amount  of  commerce  on  the  Missouri  River,  between  Sioux  City  and 
the  mouth,  than  had  been  obtained  in  previous  years.  Greater  classification  was 
attempted,  and  the  freight  business  was  reduced  ^mile-tons. 

List  of  the  steamers  enrolled  at  the  custom-housls  at  St.  Louis,  Mo.,  Kansas  City, 
Mo.,  St.  Joseph,  Mo.,  and  Omaha,  Nebr.,  and  plying  on  the  Missouri  River  in  1891, 
were  first  obtained  from  the  surveyors  of  customs  at  those  ports.  The  lists  included 
the  names  and  addresses  of  the  owners,  and  to  each  of  these  a  circular  was  sent  ask- 
ing the  amount  of  business  done  by  his  boat  during  the  year.  Accompanying  the 
circulars  were  forms,  to  assist  in  classification.  In  cases  where  the  replies  to  these 
circulars  were  not  sufficiently  definite,  the  owners  were  visited  in  person. 

The  owners  of  many  of  the  boats  keep  no  detailed  record  of  their  business.  For 
these  boats  the  figures  obtained  are  necessarily  estimates ;  but  unusual  care  was 
'  taken  to  make  the  estimates  as  close  as  the  available  data  would  permit. 

The  results  obtained  are  appended  (Appendix  A  1). 

ESTIMATKS. 

Office  and  traveling  expenses  and  salaries  of  Commission $20, 000 

Surveys  and  observations 25, 000 

Phvsical  data  and  publications 20, 000 

Gauges 10,000 

Total 75,000 


Appendix  A  1. 

report  on  the  commerce  of  missouri  river  during  year  1891. 

Office  Missouri  River  Commission, 

St.  Louis,  Mo,,  June  SO,  1892. 

Sir  :  I  have  the  honor  to  submit  the  following  report  on  the  commerce  of  the  Mis- 
souri River  between  Sioux  City  and  the  month,  during  the  calendar  year  1891 : 

The  methods  employed  in  obtaining  statistics  of  commerce  for  1891  was  similar  to 
that  followed  for  1890 ;  but,  as  the  length  of  time  that  could  be  devoted  to  this  pur- 
pose was  greater  this  year  than  formerly,  it  was  possible  to  make  a  much  more 
thorough  classification  of  freight  business  done,  and  to  reduce  it  to  mile-tons.  Lists 
were  first  obtained  from  the  surveyors  of  customs  at  St.  Louis,  Mo.,  Kansas  City,  Mo., 
St.  Joseph,  Mo.,  and  Omaha,  j^ebr.,  giving  the  names  of  all  steamboats  enrolled  at  those 
points  in  1891,  and  plying  on  the  Missouri  River  below  Sioux  City  in  that  year;  giv- 
ing also  the  names  and  addresses  of  owners,  and  various  detailed  information  re- 
garding the  boats,  all  of  which  is  included  in  Tables  4-7.  A  circular  was  then  sent 
to  each  steamboat  owner,  with  accompanying  forms ;  and  he  was  requested  to  furnish 
this  office  with  a  statement  of  business  done  by  his  boat,  classified  as  indicated  on 
the  forms.  In  most  cases  replies  to  these  circulars  were  received,  though  frequently 
the  replies  were  so  indefinite  that  a  personal  visit  to  the  boat  owner  was  necessary . 
In  the  latter  case  it  was  generally  found  that  no  detailed  record  of  the  boat's  business 


Digitized  by  VjOOQIC 


APPENDIX  X  X — ^REPORT  OP  MISSOURI  RIVER  COMMISSION.      3263 

was  kept ;  and  an  estimate  of  it,  based  on  all  available  data,  was  made.  The  packet 
owners,  on  the  other  hand,  keep  very  detailed  records  of  their  basiness ;  but  owinff 
to  the  great  amount  of  work  necessary  in  classifying  their  business,  preferred  to  lend 
th«ir  freight  books  to  this  office,  in  order  that  the  work  might  be  performed  here ;  or 
to  permit  it  to  be  done  on  board  the  boats  by  an  assistant  from  this  office.  In  this 
way  accurate  statistics  of  the  packet  business  were  obtained. 

The  business  done  by  boats  enffaffed  in  short-trip  coasting  trade  and  in  towing  is 
also,  for  the  most  part,  furnished  &om  records  and  is  quite  reliable.  That  done  by 
ferryboats,  which  I  have  included,  is  mainly  estimatea;  but  the  estimates  are  be- 
lieved to  be  close. 

The  following  table  represents  the  amount  of  freight  carried;  towed,  and  rafted  in 
1891,  and  the  number  o/ passengers : 

Table  1. 


LK)nz -trade  packets.. 

Short- trade  imckets 
and  miscellaneoaa 
steamers 

Sand  and  wood  steam- 
ers and  barges 

Steam  ferries 

Cable,  horse,  and  car 
ferries 

Rafts 


Grain. 


Tons. 
13,241.5 

42, 947. 2 

2,"m3 


Live 
stock. 


Tons. 
2,023.4 


2,053.6 


Wood, 
lumber, 

and 

railrtad 

ties. 


Tons. 
1,651.3 


16, 606. 2 


Sand 
and 
build- 
ing ma- 
terials. 


Tons. 
63.9 


Miscel- 
laneous 

farm 
prod  ace 

and 
general 
mer- 
chan- 
dise. 


Tons. 
14, 573. 3 


8,091.2  4.169.1 


32,604.6  4,076.5 
5,918.7 


3,836.6,67,716.7         50.0 
4.994.520,631.6 


3, 118. 1 


594.3 


Teams 
trans- 
ported, 
indnd- 
Inx 
loads. 


Tons. 


23.8 


396,604.4 
25,196.7 


58, 895. 0  42, 600. 3,28, 687. 7  80, 866. 8  40. 023. 3l423, 824. 9 


Totals. 


Kile-tons. 


Tons. 
31,458.4  6,437,472.8 


73, 890. 1 

71,108.8 
463,617.9 

81,709.7 
3,118.1 


674,897.5 


1,455,651.4 

146,868.7. 
604,161.5;  635,627 


Passen- 
gers. 


Ko. 
6,000 


8.000 


32,206.7 
158, 262. 3 


8, 733, 626. 4 


53,925 


703,552 


The  total  freight  business  for  1890  was  stated  in  my  report  of  last  year'as  560,557 
tons  and  was  not  classified.  Part  of  the  apparent  increase  for  1891  is  probably  due 
to  the  greater  time  and  attention  given  to  obtaining  statistics  for  that  year;  but 
there  has  undoubtedly  been  a  laree  increase  in  the  long-trade  packet  busmess,  and 
a  still  greater  increase  is  looked  K>r  in  the  present  year. 

The  following  table  shows  the  number  and  total  registered  tonnage  of  Missouri 
River  steamboats  enrolled  at  St.  Louis  and  Missouri  Kiver  ports  beM>w  Sioux  City 
for  the  years  1889;  1890;  and  1891: 

Table  2. 


Enrolled  at — 


189L 


1890. 


St  Louis,  lio.... 
Kansas  City,  Mo 
St  Joseph,  Mo ... 
Omaha,  JN^ebr ... 

Total 


53 


Tons. 

2, 504. 81 

8,898.13 

265.41 

794.21 


6,962.06 


Tons. 

1, 840. 61 

1,270.88 

277.62 

604.72 


*8,883.a0 


49 


Tons. 
1,812.66 
1,626.26 
277.62 
1,829.55 


5,046.09 


*The  totals  for  1800  do  not  inclade  the  steamer  8taU  qf  Kans<u.  1,130.34  tons,  which,  thooffh  en- 
River  tn^e  in^that  year,  was  enrolled  at  LoolsTille,  Ky.    The  totals  for  that  year 


Should 


,     in  Missouri ) 

•uld  be  51  steamboats  and  5,023.62  tons. 


The  steamboats  engaged  in  Missouri  River  trade  are  employed  as  packets,  in  short- 
trip  coasting  trade,  as  towboatS;  as  excursion  boats,  or  as  ferryboats.  Nearly  all 
of  them  are  at  different  times  employed  for  a  variety  of  purposes. 

The  gauge-observers  under  the  Commission  reoora  ana  report  weekly  the  number 
and  names  of  steamboats  passing  their  respective  gauges.  From  these  reports  and 
from  the  known  tonnage  of  the  boats  the  following  table  is  made  up : 


Digitized  by  VjOOQIC 


3264      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

Table  3. 


7- 

Number  of 
steamers 
passed. 

Registered  tonnage. 

Up. 

Down. 

Up. 

Down. 

110 
179 
99 
98 
22 
42 

112 
181 
102 
101 
22 
43 

43,878.08 
45,927.63 
38,734.02 
22,401.73 
16, 713. 91 
5,084.87 

43,103.56 

45, 709. 32 

38,  634. 00 

22, 227. 91 

16, 441. 90 

6, 129.  36 

the  river,  both  for  hulls  and  cargoes,  has  remained  nn- 
These  rates  are  so  high  as  to  be  almost  prohibitory. 

TION   ESTABLISHED  DURING  THE  FISCAL  YEAR   1891-'92. 

fU8on,  which  formerly  was  employed  as  a  ferryboat  at 
ining  from  St.  Louis  as  a  packet  in  Septembel^  1891. 
lat  year  her  trios  extended  as  far  as  Au^sta,  Mo.,  81 
^n  running  to  Portland,  Mo.,  about  138  miles.  Dimen- 
re  given  in  Table  4.  A  company  known  as  The  Farmers' 
Company  is  to  be  incorporated  in  July,  1892,  with  a 
)  the  steamers  White  Eagle  and  Blue  Wing  on  the  Illinois 
speotedto  make  two  trips  a  week  to  Beardstown,  on  the 
ind,  on  the  Missouri,  altnough  this  schedule  will  prob- 
ccordance  with  varying  conditions  of  trade.  Ordinarily 
I  the  Illinois  and  the  Blue  Wing  on  the  Missouri.  The 
ate  Eagle  is  312.75  and  that  of  the  Blue  Wing  111.82. 
i  in  last  year's  report,  was  completed  in  July,  1891,  and 
rt-trip  coasting  trade,  in  connection  with  the  Missouri 
1,  Mo.    Dimensions,  etc.,  of  the  Gasconade  are  given  in 

I  tons,  employed  in  the  packet  trade  between  St.  Louis 
112  miles,  and  landings  on  the  Osa^e  River,  was  sunk  in 
1891,  at  the  foot  of  Bon  Homme  Island,  and  was  a  total 


lying  on  the  Missouri  River,  in  the  district  of  New  Orleans, 
port  of  St,  Louis,  Mo.,  during  the  year  1891. 


tuilt. 

Year. 

Date  of  last 
inspectiou. 

Dimensions. 

Total 

Length. 

Breadth. 

Depth. 

tonnage. 

klo 

1878 
1875 
1890 
1887 
1880 
1883 
1878 
1876 
1879 
1877 
1875 
1888 
1884 
1889 
1875 
1886 
1891 
1877 

Apr.  27, 1891 
Aug.  15, 1891 
June   9,1891 
May  18,1891 
Apr.  27. 1891 

....do 

July    9,1891 
Oct.  22,1891 
Apr.  27, 1891 
June   3,1891 
Deo.    1, 1891 
Apr.  27, 1891 

-...do 

May    9,1891 
Apr.  28, 1891 
May  27, 1891 
July    3,1891 
Apr.  24, 1S90 
July  24, 1891 

Feet. 

Feet. 

Feet. 

Tons. 
4 

197 

97 
102.4 

91.8 

96.4 
]94 
111.6 
127 
130.4 
115 

95 

86.6 

92 
122 

72.5 
107.4 
238 

33 

23.2 

21.5 

19.1 

14.3 

33 

26.6 

20 

19.2 

28 

17.5 

24 

19 

28.8 

14.4 

29.4 

29 

34 

5 

3.2 

4.7 

3.4 

3 

4.5 

3.6 

8 

3.9 

4.5 

2.2 

8 

8 

4.6 

2.3 

8.5 

8.8 

5 

894  03 

Mt) 

o.. ....... 

86.45 
80  35 

0 

73 

tfo 

a 

82. 51 
352.  31 

79.81 

nd 

J,  Ind 

136.88 
82.65 
97.40 

0 

43.05 

44.82 

owa 

',  Iiid 

44.49 

106.52 

18  40 

74,35 

s 

312.75 

.'.Iiid 

1880 

180 

890.49 
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Table  i.^IAst  of  steamers  plying  an  the  Miasauri  Biver,  in  the  district  of  New  Orleans j 
enrolled  at  the  port  of  St.  Louis,  Mo,,  during  the  year  1891 — Continued. 


Name. 


A.W.Swinj[ 

Benton 

Ck>mmodoTe 

Edna 

Tawn 

Traderlok 

Helena 

John  L.  Fergnson. 

Jo]mB.Hago 

Little  Eagle  No.  2. 

May  Bryan 

Pin  Oak 

Boyal 

KandaU  

Statie  Fisher 

Black  Diamond  . . . 

•  Gasconade 

White  Baglo . 
John 


5 


18 


12 


16 


Passengers. 


35 
135 


o 
66 

"'so' 

30 

38 

8 

50 

20 

28 

13 

62 

32 

20 

..  -  . 

40 

10 

18 

8 

50 

20 

20 

32 

12 

25 

10 

2^ 


8 
36 
30 
25 
30 
15 
30 
20 
80 
10 
50 
20 
20 
20 
25 
10 
30 
100 


Engines.] 


2 


Inches. 
A 

^^ 
10 

8 

8 

7 

\f 

.  8 
14 
10 

8 

8 

I 

0 

15i 
20 


Feet. 

5* 

4 

I* 


Boilers. 


i 


Feet. 
',i 
24 
20 
14 
14 
14 
24 
16 
16 
20 
22 
17 
12 
16 
22 
14 
20 
28 
24 


Inehet. 
40 
38 
44 
44 
42 
36 
42 
42 
42 
38 
44 
40 
36 
42 
42 
30 
42 
40 
38 


Name. 


A.W.Eiring  . 
Benton 


Commodore. 
Edna 


2-12 


10 


Fawn I 

Frederick ' 

Helena I 

John  L.  Ferguson 

John  B.  Hugo  — 

LitUeEagle>C2. 


May  Bryan . 
Pin  Oak.... 


Royal 

Bandall 

Btatie  Fisher... 

Black  DUiiioitd . 

Gasconade 

White  Ei»j;lc...'. 

John  Bertram... 


In.  I 
m  steel. 

13^'  Iron . 


gjsteel.. 
6,  Steel.. 

2-10  ?f „„ 

6  Iron . . 

I 
10  Steel.. 

5  Iron.. 
I 
10  Iron.. 

8  Iron.. 


I 


2-12 
3-10 


7 

^10 

■  6 

10 

3 

6-10 

13 


>lTon. 
Steel. 

Steel. 

^Steel. 

Steel. 

Steel. 

SU^el. 

Steel. 

Iron  . 


t. 

£ 

1885 

Lbi. 
123 

1875 

125 

1800 

153 

1887 

160 

1877 

110 

1883 

150 

1878 

159 

1864 

91 

1882 

119 

1887 

151 

1876 

113 

1888 

125 

1884 

125 

1889 

142 

1875 

140 

1886 

130 

1891 

160 

1890 

169 

1880 

150 

Licensed  to  run  on- 


Mississippi   and 

trihntaxy  rivers. 

...do...... 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

Missouri  Kiver 

Missouri  and  tribu- 
tary rivers. 
do 

...do 

Missouri  river 

Mississippi    niid 

tributary  rivers. 

— do 

...do 

— do 


Name  and  address  of  sole  or 
managing  owner. 


C.  C.  Turner,  St.  Louis,  Mo. 

Robert   Roehrig,    Washing- 
ton, Mo. 

S.  H.  Schlief,  New  Haven,  Mo. 

L.  C.  Lohman,  Jefferson  City, 

Mo. 
J  William  L.  Heckmann,  Her- 
\    niann.  Mo. 
Henry  Castrop,  Tnscumbia, 

Mo. 
A.  D.  Bryan,  Washington, 

Mo. 
Austin   Owen,  St.   Charles, 

Mo. 
R.  M.  Marshall,  Tuscuinbia, 

Southern  Transportation  and 

Lumber  Co. 
^  WashingtonFerry  Co.,  Wash- 
\    ington,  Mo. 

William  L.  Heckman,  Her- 
mann, Mo. 
Do. 
5  Henry  La  Barge,  St.  Louia, 
I    Mo. 

Capital  City  Ferry  Co.,  Jeffer- 
son City,  Mo. 
L.  C.  Lohman,  Jefferson  City, 

Mo. 
Hermann  Ferry  and  Packet 

Co.,  Hermann,  Mo. 
Hawkeye     Steamboat    Co., 

Bui'lington,  Iowa. 
St.  L.,  K.  &  N.  W.  R.  R.  Co. 


BNa  92 205 
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Tahle  5. — List  of  steamers  plyinq  on  the  Missouri  River ,  in  the  district  of  New  Orleans, 
enrolled  at  the  port  of  Kaunas  City^  Mo.j  during  the  year  1891, 


Xamo. 


Where  built. 


AnuieCa4l<> 

Annie  Lewis 

Argentine 

Carrie 

City  of  Brunswick 
Jennie  Gilchrist.. 
Joa.  L.Stepheutt. . . 

Krata 

LlUieMand 

Mattie  Lee 

Plow  Boy 

Roy  Lynda 

St-Blmo 

State  of  Kansas — 
VintStillingjj 


MadiHon,  Ind 

Manclieflter,  Ohio . . 

Booiivillo,  Mo 

l^eaven worth,  Kau  . 

(jlafsgow,  Mo 

Kansas  City,  Mo . . . 

St.  Louis,  Mo 

Brunswick,  Mo 

Leclair^,  Iowa 

JeffersonviUe,  Iiul  . 

St.  Louis,  Mo 

Dewitt,  Mo 

Grafton,  111 

Sioux  City,  Iom  a. . . 
Jeftersonvule,  Ind  . 

Dewitt,  Mo 

Madison,  Ind  — 
Metropolis,  HI 


1875 
1891 
1879 
1879 
1886 
1881 
1890 
1871 
1887 
1888 
1887 
1881 
1884 
1887 
1891 
1890 
1881 


Date  oi  last 
inspection. 


July  23, 1891 
May  21,  1801 

'.'.'.'Ao'.V.V.V. 
May  14,  1891 
Aug.  12, 1891 
May  21,  1891 
May  18,  1891 
May  21,  1891 
May  19,  1891 

....do 

May  18, 1891 
May  20,  1891 
June  12, 1891 
Aug.  10, 1891 
May  22,  1891 


Dimensions. 


Total 


Length.  Breadth.!  Depth.   *<M»'»»g'? 


Feet. 
252 

92.4 
121 
127.5 

9:).  4 

47 

I'i 

87.9 
105.5 
103 


FeeL 
52. 6 
30.4 
21.2 

27 

17.6 

13 

19.6 

18.5 

29.4 


53.3 

11.8 

10 

28 

77.7 

21.4 

87 

29 

57 

17.4 

J52 

52.6 

131 

3i;6 

Feel. 
6 
3 
4 

4.5 
4.2 
3.3 
2 

3.9 
3.8 
4.2 


3.5 

4 

5.6 

2.6 

3 

6 

4.8 


TonM. 
1,130.34 
88.51 
73.80 

178.32 
81.14 
21.86 
29.82 
73.80 
74.40 
85.95 

*30 
15.25 

104.81 
29.22 
66l09 
28.01 
1, 130.  34 

177. 47 


Name. 


A.  L.Mason  . 
gie 


Ali 

Annie  Cade  . . 

Annie  Lewis. 

Argentine 

Carrie. 


City  of  Brunswiok 
Jeunie  Gilchrist... 

Jos.  L.  Stevens 

Krata. 


Passengers. 


Engines. 


•a  I 


+-  ^ 


100  I      50 


LilUeMaud 

Mattie  Lee 

Plow  Boy 

Hoy  Lynds 

StBlmo 

State  of  Kansas. 
Vint  StiUings... 


11 


50  I 


Inches. 
20 
12 
10 

20A 
15i 

6 

8 

12 
10 

I' 

16 
8 
U 


I 


I 


2  I     20 
1  !     20 


2 


Feet, 

7 

? 

1 
2 
3 

2 
3 
3 
7 
5 


Boilers. 


to 


Feet 

28 
16 
22 
16 
18 
12 
12 
16 
20 
16 
12 
44 
20 
14 
18 
12 
28 


Inches. 
42 
36 
42 
42 
46 
40 
30 
44 
31 
48 
40 
40 
48 
40 
42 
40 
42 
42 


^Estimated. 
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Tablk  5. — List  of  steamers  plying  on  the  Missonri  River,  in  the  district  of  New  Orleans, 
enrolled  at  the  port  of  Kansas  City,  Mo.,  during  ike  year  1891— Continued. 


Boilers. 

Licensed  to  run  on— 

Name. 

Flues. 

Steel 

or 
iron. 

\Vhen 

buat. 

III 

Name  and  address  of  sole  or 
managing  owner. 

16 

4 
10 

10 

12 
6 

A.  L.  Mason 

St*'el.. 

Iron  . . 
Steel.. 

Iron  . . 

Iron  . . 
Steel.. 

Ti'im 

1890 

1875 
1891 

1879 

1879 
1886 

1881 

1890 
1879 

1H87 
1884 
1889 
1881 

1889 

1887 

1891 
1890 

1878 

Lbs. 
160 

100 
1J33 

•119 

113 
100 

110 

141 
169 

125 
80 
130- 
130 

loO 

125 

155 
160 
135 

Mississippi  and  trib 
utary  rivers. 

Mississippi  and  trib- 
utary rivers. 

Mississippiand  trib- 
utary  rivers, 
2,000  miles  and  re- 
turn. 

Missouri  River  at 
Kansas  City  and 
opposite  shore,  5 
miles  above  and 
below. 

Missouri  River  be- 
tween ferry  cross- 
ings. 

Missonri  River  and 
tributaries,  10 
miles  above  and 
below  Kansas 
City,  Mo. 

Missonri  River  and 
tributaries. 

Misaissippi  River 
and  tdbutaries. 

Mississippi  River 
and  tributaries, 
2.000  miles  and  re- 
turn. 

Missouri  River  to 
opposite  shore  at 
ferry  crossings. 

Missouri  River  and 
tributaries,  2,000 
miles  and  return. 

Missouri  River  and 
tributaries,  2,000 
miles  and  return. 

Missouri  River  at 
Miami  .and  100 
miles  above  and 
below. 

Mississippi  River 
and  tributaries, 
2,000  miles  and  re- 
turn. 

Missouri  River  at 
Lexington,  Mo., 
and  opposite 
shore. 

Missouri  River  and 
tributaries,  1,000 
miles  and  return. 

Mississippi  River 
and  tributaries. 

Missouri  Rivtr  at 
Leav€mwortli, 
Kans.,  and  oppo- 
site shore,  6milee 
above  and  below. 

Kansas  City  and  Missouri 
River  Transportation  Co., 
Kansas  City,  Mo. 

Craig  &.  MoRobert*  Sand  Co., 
Kansaa  City,  Mo. 

A.    B.     Eads    and     others 

Alda 

Aunic  Cade 

BoonviUe.  Mo. 

Wm.A.  Cade,  Leaven  wortli, 
Kans. 

"Wm.  D.Ward,  Independence, 
Mo. 

Argentine  Sand  Co.,  Kansas 
City,  Mo. 

Argentine  River  Improve- 
ment and  Traffic  Co.,  Ar- 
gentine, Kans. 

Brunswick  Ferry  and  Packet 
Co.,  Brunswick,  Mo. 

Argentine  Sand  Co.,  Kansaa 
City,  Mo. 

John  rort*.T,  lioonville,  Mo. 

Hale  Chapman,  Armourdale, 
Kans. 

Saiu'l.  B.  Cssebolt,    Dowitt^ 
Mo. 

John  BurruMA,  Miapii,  MOx 

A^nnic XiCwis-  ..... 

Argentine 

39 

26 

10 
10 

5.3 

3 
24 

Ciirric . 

City  of  Brunsysrjck . 
Jennie  Gilchrist . . . 

.Toj«,  L.  Stt'Vi'iis 

Krata 

6  ,  Steel.. 

6  i  Stod.. 
1 

i        • 
....    SUhI.. 

1 

2.03    Troll  -. 

LillieMaud         -   - 

SteeU 
^■Iron.. 

Steel.. 

Steel.. 

Steel.. 
Steel.. 
Iron  . . 

MatMeLeo 

40 

2.14 

4.8 

3 

Plow  Boy 

Wm.  Hulett,  Rocheport,  Mo. 

Lexington  Ferry.Cualand  R. 
R.  K.  T.  Co.,  Lexington, 
Mo. 

Samuel  B.  Casebolt,  Dewitt, 
Mo. 

Kansas  City  and  Missouri 
Transportation  Co., Kansas 
City,  Mo. 

Vinton  StUlings,  Leaven- 
worth, Kans. 

Roy  Lyiids 

St.  filuio 

State  of  Kansas.... 
Vint  Stillings 

16 

10 
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Table  6. — List  of  steamers  plying  on  the  Missouri  River,  in  the  district  of  New  Orleans, 
enrolled  at  ike  port  of  St,  Joseph,  Mo.,  during  the  year  1891, 


l^ame. 


John  M.Abbott.. 
BelleofBrownville 

Harry  Clj'do 

Miimona 

J.K.  Tazel 


Whero  buUt. 


Madison,  Ind 

6x«fto]i,Ill 

New  Frankfort,  Mo 

Riverside,  Nebr 

Atchison,  Kans 


Year. 


1888 
1880 
1889 
1884 
1886 


Date  of  last 
inspection. 


May  22, 1891. 

,...ao 

NoY.28,1891 
May23,1891. 


Dimensions. 


Length.  Breadth.  Depth, 


Feet, 

F€eL 

92 

20 

110 

30 

60.9 

23.3 

70 

18 

44 

12 

Feet. 
3.6 

4 

3.3 
8 
3A 


Total 
tonnage. 


Tone. 
97.78 

102.44 
23.79 
22.04 
19.36 


Name. 


I 


Passengers. 


I? 


n 


Engines. 


I 


I 


Boilers. 


I 
5 


I 


John  M.Abbott.... 
BeUe  of  Brownville. 

Harry  Clyde 

Minnona 

J.K.  Yazel 


17 


17 


Inches. 
9 
16 
6 
7 
8 


Feet. 
4 

4 
2 


Feet. 

20 
18 
11 

7 

n% 


Tnehee. 
42 
48 
30 
30 
34 


Kauie. 


John  M.  Abbott . . . 
Belleof  Brownville. 


Harry  Clyde. . 

Minnona 

J.  K.  Tazel... 


Boilers. 


Flues. 


In. 


I 


Iron. 
Steel. 

Steel. 
Iron. 
Steel. 


1880 

1884 
1883 
1887 


P 
il 


Lbs. 
142^ 
145 


100 
120 
120 


Licensed  to  run  on- 


Mis  sis  sip  pi  and 
tributary  rivers. 

Missouri  River  be- 
tween St.  Joseph, 
Mo.,  and  opposite 
shore.        • 

Mississippiand 
tributary  rivers . 

Missouri  Kiver  at 
ferry  crossings. 

Missouri  and  tribu- 
tary' rivers. 


Kame  and  address  of  sole  ur 
managing  owner. 


Will.  H.  Floyd,  jr.,  St.  Joseph, 

Mo. 
F.  J.Clarkson,  Elwood,  Kaus. 


C.  H.Douglas,  Nemaha,  Nebr. 

John  H.   Lynds,  White 

Cloud,  Kans. 
C.  F.  Etherton,  St.  Joseph, 

Mo. 


Table  7. — lAst  of  steamers  plying  on  the  Missouri  River,  in  the  district  of  New  Orleans, 
enrolled  at  tlteport  of  Omaha,  Ncbr.,  during  the  year  1891, 


Name. 


Where  built. 


Tear. 


Date  of  last 

Dimensions.            | 

inspection. 

Length. 

Brea<lth. 

Depth. 

Apr.  11, 1891 
Aug.  20, 1890 
May  23, 1801 
Aug.  20, 1890 
Oct.   17,1891 
May  26, 1891 

Feet. 
150 
115 

83.7 

60 

98.2 

Feet. 
28.4 
30 
23.3 

'1^8 

Feet 
3.8 
3.5 
3.3 
2.5 
3 

June  25, 1890 
May  25, 1891 
Aug.  21, 1891 
Aug.  21, 1890 
May  23, 1891 

65 
44 

20 
14 
12 

3.4 

2 

2 

,77.. 

31.3 

4 

Total 
tonnage. 


Abner  0'N««al 

Andrews.  Benuett 

CM>itolaButt 

JoaieL.K 

Last  Chance 

liberty 

Little  J^ud 

Mary  B.  Bennclt. . 

QaeenNo.2 

ffloux 

D.P.Rolf 

Rosebud 


Freedom,  Pa 

Sioux  City,  Aiwa 

Montrose,  Iowa 

Chamberlain,  8.  Dak 

Burlington,  Iowa 

Chicago,  Dl 

Sioux  City,  Iowa 

Covington,  Nebr 

Tieviffe,  Iowa 

Waukegan,  111 

Nebraska  City.  Nebr 
Pitt«burg,  Pa 


1884 
1880 
1K85 
1884 
1870 
1887 
1882 
1888 
1879 
1888 
1891 
1877 


Tone. 
197.74 
78.08 
57.81 
22.75 
50.47 
3.00 
58.66 
21.71 
12 

:\ 

4 
286.49 
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Tabj^  7. — List  of  eteamera  plying  on  the  MUeouri  Miver,  in  the  district  of  New  Orleans^ 
enrolled  at  thoport  of  Omaha,  Nibr.^  during  the  year  1891 — Continued. 


Name. 


Abner  O'Neal 

Andrew  S.  Bennett 

CapitolaBott 

JoBieL.K: 

Last  Chance 

Liberty 

LittleMaud 

Mary  S.  Bennett.. 

QaeenNo.2 

Sioux 

D.P.Kolf 

SoBebnd 


16 


1 


34 


Passengers. 


60 


34 


50 


Engines. 


.2 
P 


Inches. 
14 
n.5 
11 

6 
11 

5 

10.5 
;  7.25i 
•  7.6  < 

7.6 

4.5 
.3 


Feet. 
5 
4* 

? 
3 

2| 


Boilei-s. 


Ttet. 
20 
22 
20 
5| 
18 

H 
28 

16 

7* 

4 

H 


i 
p 


Inehet. 
42 
48 
40 
40 
42 
36 
40 


Name. 


Boilers. 


Fines. 


Licensed  to  run  on— 


Name  and  address  of  sole  or 
managing  owner. 


Abner  O'Neal  . 


Andrew  S.  Bennett . 


CapitolaBntt.. 
JosieL.E.... 
Last  Chance  . . , 

Liberty 

LitiUHaad... 


12 


10 


In. 

8 

2-14 

4-7i 


\% 


Steel. 

|Steel.. 

Steel.. 
Iron., 
Iron.. 
Steel.. 
Steel.. 


1884 

1883 

1885 
1880 
1870 
1887 
1889 


Lbi. 

170 


140 

145 
125 
83 
115 
156 


Missouri  RWer  be- 
tween Omaha  and 
Fort  Benton. 

Mississippi  Kiver 
and  tributary 
streams. 

...do 


...do. 
...do. 


Mary  E.  Bennett . 

Queen  No.  2 

Sioux 


Ix? 


D.P.Rolf. 
Rosebud.. , 


Steel. 
Iron. 
;Steel. 

Iron. 


1891 
1877 
1888 

1891 


177 
110 
100 

110 


Missouri  Rirer  and 
tributary  streams. 

Missouri  River  and 
tributaries  be- 
tween Running 
Water,  S.  Dak., 
and  Niobrara, 
Nebr.,  as  ferry- 
boat, and  between 
Running  Water 
and  Fort  Randall 
as  freight  boat. 

Mississippi  and 
tributaiTriTers. 

Missouri  jEUver  at 
ferry  crossings. 

Sionx  River  be- 
tween mouth  and 
head  of  naviga- 
tion. 

Mississippi  and 
tributa^  rivers. 


R.  A.  Talbott,  Mandan,  N. 
Dak. 

D.  Avers,  Ponoa,  Dixon  Co., 
Neor. 

Oliver  F.  and  Wm.  H.  Butt, 
Nebraska  City,  Nebr. 

A.  Larson  and  B.  Drange, 
Yankton,  S.  Dak. 

M.  K.  King,  Chamberlain,  S. 
Dak. 

E.  E.  IiVench.  Omaha^  Nebr. 


-  Jos.Leaoh,  SlonxCity,  Iowa. 


Wm.Luther,  Govlngton,Nebr. 

B.  F.  Hull  &,  Son,  Decatur, 

Nebr. 
Sionx   City   and    Highland 

Park  R.  R.  Co. 


•Porcupine. 
Very  respectfully,  your  obedient  servant, 


Lieut.  Col.  Ghas.  R.  Sutkr, 

Corps  of  Engineers,  U,  S.  A,, 

President  Missouri  Miver  Commission, 


J.  C.  Sanford, 
First  Lieut,  of  Engineers,  Secretarjf. 
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APPENDIX  A  2. 

KLKVATION8  ABOVE  SEA  LKVKL  i>V  IIIK  SURFACK  OF  THK  (JROi:Xl>  AT  THK  ilKCONI>- 
ARY  TRIANGULATION  STATIONS  UKTWEKN  THREE  Fo'rKS,  MONTANA,  AND  FORT 
BENTON,  MONTANA  (SURVEY  OF  1890). 

Note. — Elevations  are  in  feet  and  depend  upon  the  elevation  of  the  Northern 
Pacific  Railroad  track  at  Gallatin,  Mont.,  as  jfiven  by  the  railroad  levels,  for  height 
above  sea  level. 

Resnlte  marked  with  an  asterisk  (*)  are  from  a  direct  connection  with  a  bench 
mark  (published  list  of  1891),  and  those  marked  with  a  dagger  (t)  are  from  a  <-<>n- 
tinuous  connection  of  reciprocal  readings  between  stations.  All  rcndingH  or  angh'H 
upon  which  the  elevations  depend  are  from  one  vernier  and  one  pointing  of  the  10- 
inch  limb  theodolite  used  on  secondary  triangiilation ;  but,  in  general,  there  are 
two  or  more  routes  for  arriving  at  any  one  station. 

The  extreme  limits  of  error  are  put  at  ^  10  feet. 


Station. 


Eli^va- 
tinn. 


.Simihbnse  ((rAllatin). 
North  bane  (Gallatiu). 

Clark 

Jieattin 

Magpie 

Sawyer 

Howard 

Ketives 

lioHatleld 

Pinnacle 

CarolaH 

Painted  Roik 

Lone  Bush 

Dougherty 

ToHton 

Willow  Creek 

OxImjw 

Mitler 

Deep  Creek 

Bridge 

Marks 

Kewl 

Diuk  Creek 

JJeaver  Crc^ek 

Confederate 

SqnireH 

<  Jeary 

Degau 

BlackwcU 

C'anyon  Ferry 

Maxwell 

Stubbs  

Fuller 

Prickly  Pear 

Eldorado 

Hilger 

American 

Bear  Tooth  Mountain. 


♦4035 
*4024 
t442L 
t4377 
M335 
t4282 
t3842 
t4184 
U104 
t4905 
t4313 
*t4780 
t5174 
f3906 
t4988 

5350 

5075 
15752 
14204 
t3876 
t3»60 
13830 
f4054 
14133 
1 4050 
14027 
f  398() 
* 14263 
t4000 
*t4666 

5234 
13842 
t4866 
t4280 

4670 
t5270 

5560 
16776 


Station. 


Eleva. 
tion. 


(IroatFallH t34»8 

N.  Gn^at  FallH t85ao 

Henry t3460 

Porter tS492 

Bromedv 1 3422 

Wolf  Cfiu>k t4456 

Rock  Creek t4484 

Craig t4282 

Wagner 1 3928 

Sugar  Loaf 1 5408 

Stickney 5116 

Hanly ♦t4968 

Sheep  Creek >..^. ^.-* 5000  . 

Cascade 4016 

St.  Clair *r3585 

MuddyCret^k ♦t3620 

Divide 3730 

Ulm *t3396 

I  Ant«lope ,  t3728 

Wilaon 1  3768 

Epler 3730 

Big  Bend I  4070 

Sun  River I  *t3664 

Sand  Coulee 3545 

Transfer ,  t3578 

Shephenl 1  3630 

3205 
3430 


Sidney 

Highwood 

TnniH 

C'herr}' 

Early 

Belt.'. 

Portage 

Teton 

Benton 

W^eat  base  (Fort  Benton) . 
East  base  (Fort  Benton) . . 


3265 


3405 
3410 
3100 
2965 
♦2870 
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Appendix  A  3. 

annual  rkvout  of  mr.  a.  ii.  blaisdell,  assistant  kngineer,  1892. 

Office  Missouri  River  Commission, 

St.  LouUy  Mo,y  June  SO,  1892, 
Sir:  I  have  the  lionor  to  submit  the  following  report  on  the  water  gauges  main- 
tained by  the  Missouri  River  Commission  for  the  fiscal  year  ending  June  30,  1892. 

The  following  table  gives  the  location  of  each  gauge,  its  character,  time  main- 
tained during  the  year,  and  the  distance  above  the  moutu  of  the  river  as  measured 
on  the  channel  lines  of  1878-79  and  of  1890: 


LoTAtioii  of  £:nii.Q;e. 


St.  Charles,  Mo 

Uermann,  Mo 

Do 

Cole  Cieek,  Mo 

KwiDgs  Landing,  Mo 
Jefferson  City,  Alo. . . 

Do..... 

Boonville,  Mo 

Glasgow,  Mo 

DewTtt^Mo 

Do 

"Waverly,  Mo 

Lexington,  Mo 

Siblev,  Mo 

Kandolph,  Mo 


Chanutor  of  ^fuugo. 


Bridge,  cable  . . . 
Shore,  inclined  . 

do 

do 

Shore,  cable 

Shore,  vertical. . 
Shore,  inclined  . 
Bridge,  cable  . . . 

Shore,  incUned  . 
Shore,  cable  — 
Shor^  inclined  . 

Bridge,  cable... 
.do 


Kansas  Citv,  Mo ' do 

Leavenworth,  Kans i  Shore,  vertical. 

Fort  Leavenworth  Bridge,  Kans . '  Bridge,  cable  . . 

A  t chison,  Kans | do 

St.  Joseph,  Mo , do 

St .  Joseph  Water  AVorks,  Mo I  Shore,  vertical. 

White  CJond,  Kans ! do 

Kolo,  Kebr Bridge,  cable  . . . 

Brownville,  Kebr Shore,  cable 

Nebraska  City,  Nebr Bridge,  cable . . . 

Plattsmonth  Bridge,  Kebr ' -do  . 

Omaha,  Nebr ' do  . 

Blair,  Nebr ' do. 

Sionx  City  Bridge.  Iowa |......do  . 


Sionx  City,  Iowa  (Perry  Creeek) . 
Townsend,  Mont 


Shore,  vertical.. 
Bridge,  cable... 


Miles  above  mouth 

Months 

measured  on  chan- 

main- 

nel  lines  of— 

tained 

during 

t87g-'79. 

1890. 

year. 

25.1 

28.06 

12 

101.1 

103. 35 

-ni 

101.1 

103. 35 

104.7 

107 

12 

139.4 

143.8 

12 

145.5 

151.0^ 

12 

145.8 

151. 3  > 

197.5 

205.8 

12 

226.5 

237.5 

12 

^     262.5 

267 

??t 

297.4 

299.3 

12 

318. 7 

321 

12 

347,6 

350 

12 

382.3 

386.7 

US 

386.3 

390.7 

12 

416.8 

421.8 

n% 

418.9 

424 

12 

445.8 

447.8 

12 

479.5 

479 

12 

489.7 

488.6 

Hi 

530.8 

525.4 

542.1 

.•»G7.  5 

12 

579.9 

677.6 

12 

609.0 

607.7 

12 

638.3 

033.6 

12 

667.8 

659.1 

'    12 

700.6 

694.6 

12 

800.9 

805.7 

12S8 

802.8 

807.4 

1 
9 

*  Weather  Bureau  gauge  (corrected) . 

The  gauge  at  Ewiiigs  Landing  was  established  by  Division  Kugineer  S.  H.  Yonge, 
and  is  maintained  in  connection  with  the  works  of  improvement  in  progress  on  the 
First  Beach. 

Unusual  rainfall  occurring  in  April  and  May  produced  a  flood  comparable  with 
those  of  1881  and  1883 ;  and,  by  order  of  the  president  of  the  Commission,  the  old 
gauges  at  Hermann^  Randolph,  Leavenworth,  St.  Joseph  "Water  Works,  White  Cloud, 
and  Sioux  City  (Perry  Creek)  were  reestablished  for  purpose  of  comparison  and 
study  of  flood  data. 

They  are  still  being  maintained  but  will  be  discontinued  when  the  present  high 
water  subsides. 

For  some  years  the  inspection  of  the  gauges,  and  also  such  repairs  and  renewals 
as  were  necessary,  had  been  performed  un<ler  the  direction  of  the  division  engineers. 

This  extra  monthly  duty  occasionally  interfered  with  the  survey  and  other  work 
on  the  divisions,  and  it  was  decided  by  you  to  assign  the  work  to  an  assistant  re- 
porting  directly  to  this  office. 

Mr.  L.  P.  Butler,  assistant  engineer,  was  directed  in  March,  1892,  to  report  for  the 
field  duty  connected  with  the  gd.uge8,  and  is  now  returning  from  his  third  tour  of 
inspection. 

We  have  still  every  reason  to  regard  the  cable  gauge  as  the  standard  form  for  the 
Missouri  River.  In  order,  however,  to  provide  against  all  possibility  of  a  broken 
record  resulting  from  accident  to  the  cable  there  was  sent,  by  your  direction,  on 
August  15,  1891.  to  each  cable-gauge  station  a  duplicate  gauge  cord,  weight,  and 
index,  which  were  adjusted  to  the  proper  lengths  by  the  inspector,  and  made  ready 
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for  immediate  use.    It  was  also  decided  to  increaee  the  size  of  the  saeh-oord  cable 
from  one-eighth  inch  diameter  to  tbree-sixteenthB  inch. 

.  There  has  been  no  change  in  the  system  adopted  for  the  pemument  preservation 
of  the  records. 

For  the  purpose  of  ready  reference  a  condensed  weekly  abstract  of  the  records  is 
kept,  copies  of  which  are  famished  to  the  steamboat  service  of  the  Commission. 
Monthly  comparison  of  the  readings  of  the  Weather  Boreau  gauges  on  the  river  with 
those  of  the  OommiBsion  have  been  made,  wil^  interchange  of  records. 
The  elevations  of  the  zeros  of  the  Weather  Bureau  gauges  are  as  follows: 

At  Hermann,  Mo.,  about  71.1  feet. 
This  equating  number  holds  good  for  the  lower  10  feet  of  the  gauge.    The  upper 
section  of  the  gauge,  from  13  feet  to  32  feet,  is  graduated  wrongly,  the  average  verti- 
cal heightl>etween  feet  marks  being  0.873.    The  correct  elevation  of  the  32-foot  mark 
is  100.^  feet,  and  that  of  the  18-foot  mtak  is  88.296  feet. 
At  Boonville,  152.143  feet. 
At  Kansas  Citv,  303.35  feet. 

At  Plattsmouth  no  equating  value  appears  obtainable,  as  this  gauge  is  land- 
locked except  in  very  hi^  water. 
At  Omaha,  545.05  feet. 
At  Sioux  City  (Perry  Creek),  663.8  feet. 
Accompanying  this  report  is  a  profile  showing  the  relative  high  water  elevations 
and  points  on  the  river  between  St.  Charles  and  Sioux  City  for  the  years  1844, 1881, 
1883,  and  the  present  year  up  to  date. 

This  drawing  can  be  considered  as  ^ving  only  relative  heights  attained  by  the 
water  at  gau^e  stations  and  not  relative  slopes,  as  the  distances  are  measured  on 
the  channel  line  of  1890. 

The  following  table  gives  the  data  from  which  the  drawing^  was  made;  and  also 
the  dates  when  the  water  reached  its  maxium  height,  except  m  this  year,  when  the 
river  at  all  stations  above  White  Cloud  was  still  rising  slowly  on  the  30th  of  June. 

The  Townsend,  Mont.,  gauge,  which  is  219.3  miles  bv  channel  above  Fort  Bentcm^ 
gave  its  maximum  reading  on  June  22.  This  was  6.4  feet  above  the  average  and 
almost  stationary  height  for  75  days  preceding  May  10. 

Missouri  River,  relaiive  Mgh^waier  elevations,  referred  to  the  8t,  LotUs  eitif  direetrix. 


St  Charles.  Mo 

Hermimn.  Mo 

Cole  Creek,  Mo 

Bwinj^  lADding,  Mo 

Jefferson  Citv,  Mo 

CedwCity,  Mo 

BoonvlUe,  Mo 

Glasgow,  Mo 

Do 

De Witt,  Mo 

Wayerly.Mo 

iLexington,  Mo 

Sibley.  Mo 

Randolph,  Mo 

Kansas  City,  Mo 

Leavenworth,  KauH 

Ft.  LeaveDW<ui;h  Bridge,  KanH 

Fort  I^avenworth,  Kans 

Atchison,  Kans 

St.  Joseph,  Mo 

St.  Joseph  "Waterworks,  Mo 

White  Cloud,  Kans 

Rule,  Nebr 

Brownrille,  Nebr 

Nebraska  City,  Nebr 

Plattsmouth  bridge,  Nebr. . 

Plattsmouth,  Nebr 

Omaha.  Kebr : 

Blair,  Nebr!'.'.!!ii'.!.'.'.'.'.*.'!.' 
Sioux  City  Bridge,  Iowa  ... 

Do 

Sioux  City  (Perry  Creek) . . 

Do 


1844. 
Eleva- 
tion. 


39.50 


1H4.80 


310.96 


341.16 


400.62 


1881. 


Date. 


May 

May 


May  4 
May  3 
May    3 


May    1 


Apr.  30 
Apr.  29 


Apr.  29 
Apr.  29 
Apr.  29 


Apr.  28 


Apr.  27 
Apr.  27 


Apr.  25 
Apr.  25 


Apr.  23 


Eleva- 
tion. 


1883. 


Date. 


Feet. 
28.68 
91.79 


133.19 
175.41 
201.45 


276.70 


331.10 
352.97 


356.77 
376.51 
403.80 


438.82 


481.94 
509.42 


574.40 
669.71 


596.14 


686.34 


June  24 
June  24 


June  23 


June  23 
June  23 


June  28 
June  27 
June  27 


June  26 
June  26 


June  26 
Juno  26 


June  24 


June  24 
June  28 


June  28 
June  28 
July  U 
July  10 


June  25 
July  10 


Eleva- 
tion. 


Fett. 
30.84 
92.54 


133.15 


176.39 
202.77 


224.15 
252.45 
278.25 


827.85 
349.58 


371.40 
398.92 


486.92 


478.40 
507.10 


541.90 
560.00 
660.10 
588.30 


677.16 
677.20 


1892  to  June  30. . 


Date. 


May  18 
May  15 
May  15 
May  15 
May  15 


May  14 
May  15 
May  22 
May  21 
May  81 
May  22 
May  22 
May  21 
May  SI 
May  21 
May  21 


May  21 
May  20 
May  20 
May  20 
June  80 
June  30 
June  30 
June  30 


June  30 


June  30 
June  30 
May  19 
June  80 


Eleva- 
tion. 


Fut. 
30. 2S 
92.82 
96u75 
126.40 
131.00 


175.30 
199.55 
199.66 
221,25 
249.82 
268.90 
291.75 
824.40 
828.30 
847.66 
848.80 


869.90 
894.50 
404.20 
4SL15 
441.05 
476.00 
606.25 
538.45 


660.10 


586.70 
677.70 
*«78.00 
679.10 


*  From  local  flood  in  Floyd  River  Valley. 
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After  the  completion  of  the  lines  of  preoise  levels  now  in  progress,  and  the  cor- 
roction  of  the  elevations  of  the  bench  marks,  the  gange  data  can  be  more  coniddently 
and  thoroughly  studied. 

Very  respectfully,  your  obedient  servant, 

A.  H.  Blaisdbll, 
Assistant  Engineer. 
First  Lieut.  J.  C.  Saxford, 

Carps  of  Engineers  J  U.  S,  A. 


Appendix  A  4. 

annual  rkport  of  mr.  j.  a.  8eddon,  assistant  knoinekr,  1892. 

Office  Missouri  River  Commission, 

St,  Louis,  Mo,,  June  30, 189S* 

Sir  :  I  have  the  honor  to  submit  the  following  report  on  the  study  of  physical  data 
for  the  fiscal  year  ending  June  30, 1892 : 

The  work  has  consisted  principally  in  continuing  the  study  of  flood  movement; 
and  in  this  it  is  thought  that  final  results  have  been  reached  in  the  Lower  Missis- 
sippi River  firom  Cairo  down.  This  has  been  made  the  subject  of  a  special  report,, 
given  as  an  appendix  to  the  annual  report  of  the  Mississippi  River  Commission, 
where  the  data  used  belongs.  For  the  characteristics  of  flood  movement  and  the 
precision  of  its  determination  reference  is  made  to  that  report. 

From  the  report  it  is  seen  that  the  conclusions  depend  on  the  precision  with  which 
time  intervals  can  be  determined  by  trial  gauge  relations,  and  on  the  relations  being 
extended  over  successively  lengthening  reaches  without  disturbances  from  tributary 
increments.  On  the  Lower  Mississippi  it  was  found  that  the  true  intervals  were  de- 
terminate to  the  nearest  tenth  of  a  day  (or  to  within  about  li  hours) ;  and  in  favorable 
floods  the  relations  were  extended  through  seven  gauges,  covering  over  300  miles  of 
river.  From  this  it  follows  that  a  flood  wave  is  in  a  permanent  shape,  and  moves 
down  as  a  whole  without  change  of  form  and  at  a  fixed  rate. 

Prior  to  this  investigation  the  study  of  gauge  relations  had  been  carried  forward 
to  about  an  equal  extent  over  the  Missouri  and  Lower  Mississippi  rivers,  and  to  a 
somewhat  less  extent  over  the  Upper  Mississippi.  In  these  studies  the  determina- 
tion of  time  interval  was  only  attempted  to  the  nearest  quarter  of  a  day,  and  no  sys- 
tematic study  of  floods  through  successively  lengthening  reaches  was  made ;  but,  as 
far  as  it  went,  the  conclusion  had  been  reached  that  the  general  characteristic  of 
flood  movement  was  the  same  in  all  the  rivers,  though  there  were  material  difler- 
ences  in  the  rates  of  travel . 

It  now  remains  for  further  investigation  to  determine  whether  the  precision  which 
characterizes  flood  movement  found  in  the  Lower  Missfssippi  will  be  maintained  in 
the  upper  rivers. 

A  short  series  of  discharge  observations  in  the  vicinity  of  St.  Charles,  Mo.,  was 
taken  on  the  flood  of  this  year.    These  have  been  computed,  and  a  preliminary  study 
has  been  begun  of  the  present  variation  of  discharge  to  gauge  in  tne  lower  rivers. 
Very  respectfdlly,  your  obedient  servant, 


First  Lieut.  J.  C.  SanfcTrd, 

Corps  of  Engineers^  U.  S,  A., 

Secretary  Missouri  Biver  Commission, 


J.  A.  Seddon, 
Assistant  Engineer. 


Appendix  B. 

annual  report  of  mr.  charles  f.potl'bk,  division  engineer,  1892. 

Missouri  River  Commission,  Office  of  Division  Engineer, 

Omaha,  Nebr,,  June  15,  189^, 
Colonel:  I  have  the  honor  to  submit  the  following  report  of  operations  under  my 
charge  at  Sioux  City,  Iowa,  during  the  fiscal  year  ending  June  30, 1892 : 
There  was  no  work  of  construction  in  operation  at  Sioux  City  during  the  year. 
A  shore-line  survey  of  the  river  from  Milwaukee  Point  to  the  Railroad  Bridge  was 
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made  in  NoTember.    Tlie  notes  Tvere  plattecTin  the  office  at  Omafaa  daring  the  latter 
part  of  Febrnary. 

On  February  ii5  levels  were  ran  ovei*  the  l»ar  in  front  of  ISionx  City  on  the  dike 
lines.  The  elevations  thus  obtained  were  afterwards  platted  and  compared  with 
levels  run  over  the  same  lines  on  June  20,  1890,  and  also  with  the  original  cross  see- 
tious  made  in  April,  1889,  just  previous  to  the  construction  of  the  dikes.  The  result 
of  the  comparison  is  shown  by  the  accompanying  cross  sections.     (Plate  ii.) 

The  total  amount  of  material  deposited  since  April,  1889,  between  the  original 
loAva  shore  line  and  the  outer  ends  of  the  several  dikes,  and  between  dikes  Nos.  1 
and  9,  is  approximately  501,000  cubic  yards. 

An  examination  of  the  river  was  made  on  June  7,  and  the  dikes  were  all  found  f^o 
be  in  an  unimpaired  condition.  The  bar  caused  l)y  the  dikes  is  continually  incre«is- 
ing  in  area  as  well  as  in  elevation. 

Boring  the  past  year  the  channel  has  followed  the  left  shore  line  from  Milwaukee 
Point  to  withm  about  3,500  feet  of  Dike  No.  1,  there  making  a  crossing  and  striking 
hard  against  the  lower  end  of  the  Pacific  Short  Line  Railway  revetment  at  an  angle 
of  about  50c>. 

The  cutting  of  the  right  bank  in  the  vicinity  of  Covington  has  been  continuous 
throughout  the  year.  The  maximum  normal  cut  from  November  to,  June  7  was  275 
feet.    (See  Plate  I.) 

On  May  18  a  flood  in  the  Floyd  River  caused  the  western  portion  of  Sionx  City  to 
be  inundated,  and  for  several  hours  water  was  flowing  into  the  Missouri  River  over 
the  entire  distance  from  Dike  No.  4  to  the  railway  bridge,  and  resulted  in  breaking 
and  washing  down  the  top  of  the  heretofore  perpendicular  bank  between  the  two 
places. 

In  compliance  with  instructions  received  on  May  13,  a  temporary  gauge  was  estab- 
lished at  the  mouth  of  Perry  Creek,  and  an  observer  employed  to  take  and  report 
readings. 

The  stage  of  water  during  the  year,  as  shown  by  the  standard  gauge  readings, 
ranged  between  an  elevation  of  666M5  on  December  9  and  675^70  on  June  10. 

The  accompanying  maps  and  illustrations  are  described  as  follows : 
First.  Plate  i,  consisting^  of  a  map  of  the  Missouri  River  in  the  vicinity  of  Sionx  City 
from  Milwaukee  Point  to  the  Chicago,  St.  Paul,  Minneapolis  and  Omaha  Rail- 
way Bridge:  date  of  survey  being  November,  and  stage  of  river,  Sioux  City 
gauge,  667'.50. 
Second.  Plate  n,  representing  nine  cross  sections  taken  on  the  dike  lines  of  the 
Sioux  City  bar,  -showing  total  deposit  since  the  dikes  were  constructed.     Date 
of  levels,  February  25. 
Third.  Photograph  taken  from  Prospect  Hill  looking  west,  showing  the  dikes  and 
their  effects  in  way  of  bar  formation.     Date  of  view,  December  1,  and  stage  of 
river,  Sioux  City  gauge,  666'.80. 

FINAXC'IAL   STATEMKNT. 

Co8t  of  surveys $110. 95 

Cost  of  repairs  to  jdaiit  at  Council  Blnfls  boat  yard 5, 274. 95 

Total 5,385.90 

I  am,  very  respectfully,  your  obedient  servant, 

ClIAH.  F.  POTTKR, 

Division  Engineer, 
Lieut.  Col.  Chas.  R.  Sl'ter, 

Corps  of  Engineers,  U,  iS.  A., 

Fresident  Missouri  Hiver  Commission, 


Appendix  B  1. 

.  Missouri  River  Commission", 
Office  of  Division  Engineer, 

Omaha,  Nebr,,  June  25 y  189f^. 
Colonel:  I  have  the  honor  to  submit  the  following  report  of  operations  under 
my  charge  in  connection  witli  improving  the  Missouri  River  in  the  vicinity  of  Coun- 
cil Hlufl's,  Iowa,  during  the  fiscal  year  ending  June  30^  1892: 
The  work  consisted  in  revetting  9,220  linear  feet  oi  the  left  bank  of  the  Missouri 
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River  in  the  vicinity  of  Council  Bluffs,  Iowa,  the  protection  thus  made  practically 
becoming  a  continuation  of  the  revetment  oonstrncteil  during  May  and  June,  1890, 
and  of  similar  make. 

The  work  of  procuring  construction  material  was  begun  the  latter  part  of  July, 
but.  owing  to  high  water,  actual  work  on  revetment  waa  not  commenced  until  near 
the 'close  of  August.  The  revetment  was  started  at  A  (see  accompanying  map),  the 
terminus  of  the  1890  work,  and  extended  down  the  left  bank  to  B,  a  distance  of 
3,219  feet.  On  the  reach  B  to  C,  a  distance  of  about  2,800  feet,  the  work  of  protec- 
tion was  omitted,  it  being  considered  unnecessary  owing  to  the  unusually  great  re- 
sistance of  the  bank  against  erosion. 

A  comparison  of  the  surveys  made  in  1879  and  1890  showed  no  iierceptiblo  change 
in  the  shore  line  between  B  and  C,  although  the  channel  of  thg  river  followed  that 
shore  during  the  intervening  time. 

The  revetment  from  C  to  F  was  built  continuous,  witli  the  exception  of  a  space  D 
to  £,  418  feet  in  length,  extending  above  and  below  a  gumbo  point. 

This  projection  was  found  to  act  as  a  dyke,  with  detrimental  etlioct  to  the  regime 
of  the  river,  and  consequently  was  left  unprotected  in  anticipation  of  future  ero- 
sions sufficient  to  wear  it  away  and  produce  the  desired  shore  line. 

The  manner  of  obtaining  material  and  the  mi^thod  in  wliich  the  if.vetmcnt  was 
constructed  will  Do  described  under  the  several  heads,  as  follows : 

Cutting  brush, — About'  92  per  cent  of  all  the  willow  brush  used  was  purchased  stand- 
ing in  the  field,  and  was  cut,  bound  with  wire,  hauled  to  accessible  landings,  and 
loaded  on  harges  by  day  labor. 

The  remaining  8  per  cent  was  purchased  delivered  on  the  bank  of  the  river,  and 
thus  the  necessary  labor  was  confined  to  loaduig  the  barges. 

A  brush-cutting  party  was  organized  on  July  20,  and,  with  an  exception  of  eleven 
days  in  September,  the  force  was  employed  continually  until  October  19.     A  second ' 
brush  party  was  placed  in  the  field  August  10  and  disbanded  August  31.    Measure- 
ment of  the  brush  taken  immodiat>ely  after  the  barges  were  loaded  was  nse^l  in  set- 
tlement for  purchases  made. 

Most  of  the  brush  was  obtained  in  the  vicinity  of  Plattsmouth,  Nebr.,  although  a 
few  barges  were  loaded  near  the  month  of  Boyer  Creek.  All  barjges  were  loaded  to  ^ 
carry  from  175  to  225  cords  of  brush  each,  and,  owing  to  the  increase  in  density  ^ 
caused  by  thus  heavily  loading  the  barges,  it  is  estimated  that  a  gain  of  20  per  cent 
in  the  actual  amount  of  brush  was  maae  over  the  measurement  of  previous  years, 
when  the  barges  were  loaded  to  carry  only  100  cords.  The  total  amoimt  of  brush 
used  during  the  season  was  3,448  cords;  and  the  average  cost  per  cord,  after  being 
loaded  on  barges,  was  $1,956.  It  was  found  necessary  to  haul  some  of  the  brush  8 
and  4  miles  by  teams,  and  in  consequence  the  average  cost  of  the  brush  was  abont 
30  cents  per  cord  greater  than  it  was  in  1890,  when  tne  distance  of  haul  was  less. 

Sinking  piles, — Oak  anchor  piles,  varying  in  length  from  20  to  25  feet,  were  sunk 

10  feet  apart  along  tbo  bank  at  the  water's  edge.    Nine  hundred  and  sixt^  piles  were 

sunk,  and  the  average  penetration  was  18^^  feet.    The  average  cost  of  siuKing  each 

pile  (exclusive  of  cost  of  material)  was  $1.186-|-,  and  the  cost  per  foot  of  penetration 

.  was  6.6  cents. 

The  piles  were  purchased  of  S.  P.  McConnell,  of  Council  Bluffs,  Iowa,  and  were 
delivered  at  the  boatyard  for  15  cents  per  linear  foot. 

Mattress. — ^Mattress  work  was  commenced  on  September  1  and  finished  October 
25.  Prom  September  8  to  October  20  a  second  mattress  party  was  employed.  The 
mattress  was  woven  1  foot  thick  and  to  an  average  width  of  69^^  feet,  and  was 
strengthened  with  the  usual  longitudinal  and  tranverse  |-inch  galvanized  cables 
running  through  the  marf^tress  10  feet  apart.  A  |-inch  galvanized  cable  was  used 
on  the  outside  selvage  edge. 

Grading  hank, — The  work  of  grading  bank  to  a  slope  of  3  on  1  was  done  by  using 
hydraulic  graders  Nos.  1  and  2,  and  the  time  occupied  was  from  September  7  to 
October  31.  A  large  portion  of  the  material  in  tlie  bank  was  hard  gumbo,  and  the 
progress  of  the  work  was  necessarily  slow.  The  approximate  amount  of  earth  moved 
by  the  graders  during  the  season  was  45,775  cubic  yards^  and  the  average  cost  per 
cnbio  yard  was  4^  cents.  * 

Mocking  hank, — ^The  rock  used  was  a  limestone,  quarried  at  Weeping  Water,  Nebr., 
and  furnished  on  barges  at  Omaha  by  Van  Court  and  Lemist  for  $1.1475  per  cubic 
yard. 

The  required  number  of  barges  were  loaded  daily  from  September  9  to  November 
15.  A  rigid  inspection  as  to  the  manner  of  loading  re8u\ted  in  obtaining  2,862  pounds 
per  cubic  yard  as  the  average  weight  during  the  season. 

The  upper  bank  was  rocked  to  a  depth  of  1  foot  from  the  lino  of  anchor  piles  to 
the  standard  high-water  line  on  the  slope,  the  average  width  bein^  27  feet. 

Sinking  mattress, — ^The  mattress  was  sunk  to  the  bottom  of  the  river  by  the  use  of 


Digitized  by  VjOOQIC 


3276   REPOET  OF  TH£  CHIEF  OF  EXG INKERS,  U.  S.  ARMY. 

about  one-half  cubic  yard  of  rock  per  linear  foot  or  21  ponndn  per  square  foot  of 
mattress. 

Anchor  cables, — The  anchor  piles  iivere  connected  by  f-inch  cables  to  deadmeu 
sunk  from  the  top  of*the  high  bank.  The  deadmeu  used  were  oak  sticks,  6  to  8 
inches  in  diameter  and  about  3^  feet  in  length. 

Towing. — The  brush  and  rock  used  during  the  season  were  transported  by  the  use 
of  the  steamer  Capitola  Butt,  she  having  been  chartered  for  the  work  at  a  compen- 
sation of  $20  per  day. 

During  the  first  part  of  July  the  towboat  was  sent  to  St.  Joseph,  Mo.,  from  which 
place  she  returned  to  Omaha  with  two  hvdraulio  graders  in  tow.  Tne  total  dis- 
tance traveled  by  t^e  towboat  during  the  season  of  137  days  was  2,940  miles,  and 
her  average  dailv  mniiing  expense,  exclusive  of  the  chiurter,  was  $33.01. 

Bmairing  and  launohing  plant. — ^The  work  upon  repairs  to  plant  which  was  begun 
the  latter  part  of  the  fiscal  year  ending  June  30, 1^1,  was  continued  to  October  1. 
The  hulls  of  pile-sinkers  Nos.  3  and  4  and  of  the  accompanying  umbrella  boats  were 
wholly  rebuilt  above  the  water  line. 

All  portions  of  quarter  boats  Nos.  2  and  A  below  the  second  lower  web  strake 
were  replaced  by  new  material. 

Extensive  repairs  were  made  to  three  64-foot  barges  and  to  nine  100-foot  barges. 
As  the  cost  of  repairs  considerably  exceeded  the  estimate,  only  such  temporary  re- 
pairs were  made  to  the  remainder  of  the  boats  as  were  thought  necessary  to  war- 
rant them  standing  the  work  for  one  season.  Each  boat  was  launched  as  soon  as  it 
was  repaired  and  calked. 

Pulling  out  boats. — Work  of  pulling  out  the  boats  on  to  the  storage  ways  was  com- 
nlenoed  October  26  and  was  completed  November  27. 

Ice  formed  a  gorge  in  the  river  on  November  18,  and  eight  boats  were  caught 
therein;  but  fortunately  thev  were,  with  one  exception,  near  the  boatyard,  aod 
by  the  aid  of  the  towboat  the  ice  was  broken  about  them  sufficiently  to  admit  of 
their  being  moved  to  the  ways,  where  they  were  afterward  pulled  out. 

The  survey  quarter  boat  was  being  used  by  a  party  at  the  time  of  the  gorge, 
and  was  oangnt  in  the  ice  near  the  Northwestern  Dikes.  False  ways  were  con- 
structed, and  the  boat  was  pulled  out  at  that  place. 

Care  of  plant. — On  December  1  the  boats  and  other  engineer  property  were  placed 
in  charge  of  four  watchmen,  which  number  was  reduced  to  three  on  April  15.  On 
April  7  the  survey  quarter  boat  was  launched  from  its  winter  quarters  at  the  North- 
western Dikes  and  towed  to  the  boatyard,  where  it  has  since  been  used  for  the  accom- 
modation of  the  watchmen.  There  being  no  construction  work  in  operation,  the 
remainder  of  the  plant  was  left  on  the  storage  ways. 

Survegs. — ^During  the  month  of  November  a  survey  was  made  of  the  river  from  the 
mouth  of  Boyer  Creek  to  the  Union  Pacific  Railway  Bridge.  The  computed  distance 
between  secondary  triangnlation  stations  Crescent  and  flagstaff  was  taken  as  a 
baseline. 

The  shore  lines  of  the  Iowa  and  Florence  lakes  were  located,  and  ties  made  to 
street  comers  at  Florence,  Council  Bluffs,  and  Omaha.  The  notes  were  platted  at 
the  Omaha  office  during  the  mouth  of  January'.  A  pcnrtion  of  the  map  was  used  to 
accompany  a  report  submitted  February  13  relative  to  any  probable  danger  which 
might  exist  of  a  cut-off  taking  place  through  Florence  Lake  and  East  Omaha. 

In  order  to  note  the  rapid  changes  due  to  erosion,  the  right  shore  line  of  the  river 
in  the  vicinity  of  Florence  Lake  was  surveyed  on  May  23  and  a^ain  on  the  31st. 

ThexK>8ition  of  the  shore  line  at  the  time  of  the  last  survey  is  shown  on  the  ac- 
companying map. 

Cutting  banks. — ^The  most  radical  change  due  to  erosion  occurring  on  the  Omaha 
reach  during  the  year  was  in  the  right  bank,  in  the  vicinity  of  Florence  Lake, 
where  the  cutting  after  April  1  was  both  constant  and  rapid.  The  maximum  nor- 
mal cut  between  X  and  T  (see  accompanying  map)  from  November  to  May  31  was 
600  feet,  and  the  area  of  ground  washed  away  between  the  two  points  amounted  to  47 
acres. 

Water  flowed  back  and  forth  between  the  river  and  the  lake  daring  May  and 
June,  and  the  direction  of  flow  changed  as  the  elevation  of  the  stage  of  the  river 
was  above  or  below  557  feet,  Omaha  gauge.  Considerable  cutting  has  taken  place  in 
the  left  bank  from  the  mouth  of  Boyer  Creek  down  to  the  point  opposite  to  Flor- 
ence, the  estimated  average  normal  cut  being  about  200  feet  since  November. 

Condition  of  revetment.-^The  unexpected  rise  in  the  river  which  took  place  in  May, 
together  with  the  usual  April  and  June  rises,  have  given  the  revetment  a  severe 
test.  An  examination  of  the  entire  Council  Bluffs  revetment  was  made  on  June  25, 
and  while  the  stage  of  the  river  was  too  high  to  note  its  exact  conditioui  yet  it  was 
apparent  that  no  serious  damage  had  occurred* 
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FINANCIAL  8TATSMSNT. 

DisiribuUan  of  eo^^endUure  incurred  in  oonstruoUnff  9,^50  linear  feet  of  revetment. 

Sinking  piles : 

Material  (19,W0  linear  feet) $2,942.60 

Fuel  (87, 585  pounds  coal) 127.00 

Labor i 732.95 

Subaistence , 215.25 

$4,017.80 

Mattress  construction: 

Material:  Brush  loaded  on  barges — 

Willows  (3,448  cords) $833.50 

Binding  wire  (9,990  pounds) 319. 68 

Labor...-. 4,186.33 

Subsistence 1,406.74 

6,746.25 

Cable  (11,000  feet  i-inch  and  100,615  feet  |-inch) 1, 722. 87 

Labor 3,301.64 

Subsistence 1,349.70 

13,120.46 

Grading  bank : 

Machinery  supplies 58. 34 

Fuel  (333, 790  pounds  coal) -    484. 00 

Labor 1,199.43 

Subsistence 327.52 

2,069.29 

Rocking  bank: 

Rock  (9,220  cubic  yarda) 10,579.95 

Labor 2,382.45 

Subsistence 944. 13 

13,906.53 

Sinking  mattress : 

Rock  (4,707  cubic  yards) .' 5, 401. 28 

Labor 368.00 

Subsistence 139.50 

5,908.78 

Sinking  deadmen: 

Xabor 230.00 

Subsistence 86.60 

316. 60 

Laying  anchor  cables : 

Cables  (52.358 feet  1-inch; 625.32 

Staples  (906  Hnch) 27.00 

Labor 1 69.00 

Subsistence 26.00 

747.32 

Sawing  oflf  tops  of  piles : 

Labor : 69.00 

Subsistence 26.00 

95.00 

Towing : 

Charter  (137  days) 2,740.00 

Machinery  supplies 71. 35 

Fuel  (942,895  pounds  coal) 1,367.20 

Labor 2,490.15 

Subsistence 594.24 

7,262,94 

Repairing,  launching,  and  care  of  plant: 

Material 2,676.61 

Labor 10,131.42 

Subsistence 2,360.20 

1.5, 168. 23 

General  supplies 1,  J»87. 61 

Sundry  expenses:  (office  and  t^^lephoiie  rent,  trsvveling  exi>cnses,  station- 
ery, etc.) 796.20 

Pulling  out  boats : 

Labor $1,005.49 

Supplies 25. 35 

Subsistence 284.55 

1,315,39 
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Surveys: 

Labor $318.90 

Subsistence 42. 40 


Administratiou : 

Labor 6,015.22 

Subsistence 100.14 


$361.30 


6, 115. 36 

Total 73,188.81 

The  above  expenditure  was  charged  as  follows : 

Sioux  City  allotment 5, 274. 95 

Council  Bluffs  allotment *. .^ 67, 913. 86 

Total 73,188.81 

COST  OF  9,220  LINEAR  B'EKT  OF  BKVETMENT. 

Exhibit  tfhotoing  cost  per  litiear  fool  of  each  branch  of  the  work;  also  the  ratio  of  cost  of 

each  item  to  total  cost. 


ClaHsiticatiou. 


Siukiug  piles 

Mattress  cosslaniction. . 

Grading  bank 

Bo<*<king  bank 

Sinking  mattress 

ginking  deatlmen 

Laying  auclior  cables  .. 
Sawing  off  tops  of  piles . 
Towing 


Cost  per 


Per  cent 


>'-r/~t.     onot.. 


$0.4358 
1.4230 
.2244 
1. 5083 
.6409 
.0343 
.0811 
.0103 
.7877 


5.49 

17.93 

2.83 

19.00 

8.07 

.43 

1.02 

.13 

9.92 


Clafisifl^ation. 


Repairing,  launching,  and 

oare  of  plant 

General  supplies 

Sundry  expenses 

Pulling  out  boats 

Survey  

Administration 


Cost  iier 


I  Per  ceul 


«»<-)•-••  "[:t' 


$1.6451 

20.73 

.2156 

2.71 

.0864 

1.09 

.1427 

1.80 

.0392 

.49 

.6632 

8.36 

Total. 


7. 9380 


The  map  and  photographs  accompanying  this  report  are  described  as  follows : 
First.  Map  of  the  Missouri  River  from  mouth  of  Boyer  Creek  to  Union  Pacific  Kail- 
way  Bridge.     Surveyed  November,  1891. 

Second.  Photograph  shocking  Council  Bluffs  revetment.    View  taken  from  Gumbo 
Point  looking  down  stream. 

Third.  Photograph  showing  Council  Bluffs  revetment.    View  taken  from  a  point 
one-half  mile  above  boat-yard,  looking  down  stream. 

I  wish  to  acknowledge  the  valuable  assistance  rendered  by  Assistant  Kd.  Jones, 
who  was  in  immediate  charge  of  the  work  of  construction. 
I  am,  colonel,  very  respectfully,  your  obedient  servant, 

Chas.  F.  Putter, 
Division  Engineer. 
Lieut.  Col.  CiiAS.  R.  Suter, 
Corps  of  Engineers f  U.  S.  A., 

President  Missouri  River  Commission, 


Appendix  C 

ANNUAL  RKl»ORT  OF  MR.  ».  WATEK.S  FOX,  DIVISION  ENGINEER,  1892. 

MIs^^ouRI  River  Commission, 
Office  of  Division  Engineer, 

St.  Joseph,  Mo.,  June  SO,  1S92. 
Colonel:  I  have  the  honor  to  submit  herewith  a  report  of  the  operations  under 
my  charge  on  the  St.  Joseph  division  of  the  Missouri  River  during  the  fiscal  year 
ending  June  30,  1892.    The  following  maps  and  photographs  accompany  the  report, 
viz: 
First.  Two  photographic  views  of  construction  work  in  Belmont  Bend. 
Second.  Map  (tracing)  of  St.  Joseph  Reach,  showing  location  and  progress  of  ini- 
]>rovement  works  as  well  as  changes  in  shore  lines. 

Third.  Sketch  map  (tracing)  of  Atchison  Reach,  showinjj  the  new  sliore  alignment 
ttt  the  Poniphan  cut-off. 
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IX  THE   VICINITY  OF  NEBRASKA    CITY,  XEIJKASKA. 

The  general  repairs  to  plant,  beciin  duxini;  the  previous  fiscal  year,  were  continued 
until  August  14,  at  which  time  all  the  wooden  hullH  had  been  repaired  and  launched. 

The  new  boiler  for  the  steamer  Sahrina  was  not  received  until  August  10;  the  nec- 
essary alterations  and  repairs  were  begun  August  15.  Besides  some  changes  inside 
the  hull,  the  forward  skylight  was  lengthened  to  take  iu  the  chimney  casing,  and 
the  eiTtire  roof  aft  of  the  wheelhouse  was  raised  to  the  level  of  the  roof  of  the  old  sky- 
light ;  the  port  wheel  flanges  were  retorged,  bushed,  and  shrunk  on  the  shaft ;  the 
pedestals  were  reenforced  with  chains  to  prevent  a  rocking  movement  of  the  engine 
frames.  September?,  these  repairs,  although  not  finished,  were  sufficiently  £^vanced 
for  service ;  and  as  the  steamer  was  urgently  needed  on  the  work  she  was  put  in  com- 
mission on  that  day  and  left  for  St.  Joseph  with  a  tow,  consisting  of  one  rock  barge, 
one  mattress  boat,  and  one  small  barge,  the  latter  being  loaded  with  coal. 

As  no  further  work  was  contemplated  at  Nebraska  City  during  the  season,  the 
storage  and  launching  wa^s  with  their  supports  were  taken  up  and  loaded  on 
barges  for  transportation  with  the  entire  plant  to  St.  Joseph*  On  September  11  the 
office  there  was  closed,  and  Assistant  Joseph  0.  Meredith,  who  had  been  in  local 
charge  of  the  work,  was  assigned  a  position  in  the  field  on  the  St.  Joseph  Reach. 
The  few  hulls  there  at  that  time  awaiting  transportation  to  St.  Joseph  Reach  were 
left  in  care  of  two  watchmen.  The  last  of  these  was  taken  in  tow  by  the  Sdbrina 
September  27,  and  the  watchmen  were  discharged. 

Cost  exhibit  of  repairs  to  and  launching  of  hulls  at  Xebraska  City,  Xvbr.,  from  July  /, 

1891,  to  June  SO,  1892, 


Labor. 


Work  don  el 


Amount.   I    Tut4il. 


$505.00 
.1        22i.50 


1,456.37) 

784.674 

2.00 

285.90 

0.8Q 

30.35 


AdminiBtrfttion Office  and  clerical  work 

Care  of  plant '  TVatcbiug  boats  and  other  property  . 

Carpentering 

lL'KI?!!'^'°''L'::T::^  p™p''- 

Machinist I 

Teaming ' ) 

Jlepairs  to  Sabrina 

launching  boats 

Kemoving  boatwaya 

Total  an  Classen 

Haterlal:  ; 

Plant  material Lumber,  oaknm,  iron,  etc 680. 69 

Plant  purchased Boiler  and  fixtures,  and  toolM ,        869. 50 

Supplies Oil,  paint,  and  tallow 92. 34 


Total  expenditures  . 


$729. 50 


2, 549. 40 
843.08 
252.29 
428. 65 

4, 802. 92 


1, 642. 53 


6, 445. 45 


lAst  of  pieces  repaired  and  launched. 

6  barges,  25  by  100  feet. 
2  quarter  boats,  Nos.  1  and  5.* 
1  hydraulic  grader,  No.  5. 
1  mattress  boat. 
1  steamer,  Sabrina. 

A  reconnoissance  of  the  reach  was  made  June  8,  1892.  The  island  revetment  was 
intact  throughout  its  entire  length. 

The  river  in  Copelands  Bend  has  not  changed  materially ;  its  flow  on  that  date  was 
concentrated  against  the  bluif  near  tlie  lower  end  of  the  bend;  from  that  point  a 
crossing  was  made  to  Nebraska  City  Island,  the  current  impinging  on  the  revetmout 
at  a  point  about  midway  between  its  upper  and  lower  extremities.  For  a  distance 
of  about  500  feet  from  its  unper  end  the  revetment  is  in  dead  wat«r,  while  a  shore 
bar  partially  submerged  at  that  stage  makes  out  for  quit«  a  distance. 

At  lower  stages  the  river  has  evidently  hugged  the  right  bank,  makiu*^  a  fiilse 
point  at  the  lower  end  of  Copelands ;  and  imder  this  action  the  shore  line  from  the 
point  to  the  bridge  has  receded^  until  uow  it  is  very  close  to  the  bluff  all  the  way. 
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m  THE  VICINITY  OF  KULO^  NEBRASKA. 

No  work  was  done  during  the  year  in  the  vicinity  of  Rulo.  A  reconnoissanoe  of 
the  leaoh  was  made  Jane  10, 1892.    No  change  pf  great  importance  has  occured. 

A  shore  bar  has  formed  aeainst  the  revetment  and  extends  from  its  head  over  half 
the  length  of  the  work.  The  shore  line  of  the  bend  below  the  revetment  has  re- 
ceded considerably. 

IN  THE  VICINITY  OV  ST.  JOSEf^Q,  MISSOURI. 

Operations  on  the  St.  Joseph  Reach  consisted  in  revetment  construction  and  re- 
pairs in  Belmont  and  Bon  Ton  bends,  dike  repairs,  the  construction  of  new  lannch- 
ing  and  storage  ways,  the  care  and  repair  of  plant,  surveys,  and  miscellaneous  work 
incident  thereto. 

Belmont  Bend  revetment — The  ballasting  of  that  portion  of  the  revetment  which 
had  been  constructed  in  June,  1891,  at  the  head  of^  Belmont  Bend  (746  linear  feet) 
was  finished  July  10.  Six  hundred  and  eighteen  cubic  yards  of  riprap  stone  were 
thus  expended,  making  the  total  quantity  of  rock  on  that  piece  of  mattress  1,104.09 
cubic  yards. 

WorK  was  then  suspended,  as  the  stage  of  water  was  too  high  for  the  proper 
constmotion  of  revetment. 

In  accordance  with  the  instructions  contained  in  your  letter  dated  July  8, 1891^ 
the  method  of  revetment  construction  employed  on  the  St.  Joseph  division  during 
the  year  has  conformed,  except  in  details,  to  that  followed  on  the  other  divisions. 

August  20,  pile-sinker  No.  7  was  put  in  service  sinking  anchorage  piles  with  a  jet, 
in  a^ance  of  the  mattress.  After  a  week's  trial  this  method  was  abandoned  on 
account  of  the  sloughing  of  the  bank  that  occurred  sooner  or  later,  causing  the  dis- 
arrangement, if  not  enure  loss,  of  the  work  done.  Pile-sinker  No.  13  was  put  in 
service  August  26,  driving  anchorage  piles  with  an  800-pound  hammer,  and,']>rov- 
ing  to  be  much  more  efficient  and  satisfactory,  was,  with  some  slight  interruptions, 
kept  in  service  until  October  10,  when  the  last  pile  was  driven.  Eight  hundred 
and  fifty  piles  were  driven  to  an  average  penetriation  of  15  feet  in  two  hundred 
and  four  hours,  at  a  cost  of  $0.9185  per  pile. 

Weaving  mattress  was  begun,  with  one  party,  August  22;  two  other  i)arties  were 
put  in  service  August  26,  and  a  fourth  party  September  18.  One  party  was  laid  off 
September  30,  the  second  and  third  on  October  6  and  9,  respectively,  and  the  last  one 
finished  work  October  10,  having  lapped  well  on  the  old  Elwood  revetment.  The 
total  mattress  woven  was  14,877^  linear  feet,  or  1,096,347  square  feet,  protecting 
14,246  linear  feet  of  bank.  The  brush  parties  finished  work  and  were  disbanded 
October  8. 

Bank  grading  was  be^un  September  3,  and  finished  October  30.  Hydraulic  pile- 
sinker  No.  7  was  in  service,  as  a  grader,  39  working  days;  hydraulic  graders  Nos.  6 
and  7  were  in  service  44  days  and  33  days,  respectively.  Fifteen  thousand  seven 
hundred  and  forty-five  linear  feet  of  bank,  containing  100,744  cubic  yards  of  earth, 
were  graded,  at  a  cost  of  $0.0213  per  cubic  yard. 

The  ballasting  of  the  mattress  beean  September  1  and  continued,  without  serious 
interruption,  until  November  17,  when  ice  began  running  in  the -river; 'from  that 
time  until  December  9,  when  work  in  the  quarry  was  suspended,  little  progress  was 
made.  The  quarry  was  reopened  March  2, 1892.  April  2,  the  work  of  ballasting  the 
upper  bank  of  Behnont  revetment  was  resumed  and  continued  during  that  month, 
when,  for  want  of  fhnds,  work  was  suspended.  This  leaves  a  strip  4,000  feet  long 
where  the  rock  lacks  about  2  feet  of  being  up  to  S.  H.  W. ;  750  cubic  yards  will  be 
required  to  finish  it. 

The  total  quantity  of  riprap  stone  placed  on  {he  revetment  is  28,016.73  cubic  yards. 
The  location  of  the  revetment  is  shown  on  the  accompanying  map  (F  to  G).  The 
length  of  the  revetment  provided  for  in  the  estimate,  and  upon  which  the  allotment 
of  funds  was  made,  was  13,000  feet. 

A  hydrographic  survey  of  Belmont  Bend  was  made  December  7-31.  One  hundred 
and  forty-four  partial  cross  sections,  on  ranges  normal  to  the  revetted  shore  line  and 
100  feet  apart,  Deginning  at  the  upper  end  of  the  revetment^  were  very  carefully  and 
accurately  sounded.  The  soundings  were  made  10  feet  apart  with  gas  pipe,  from  a 
barge.  Each  soundinir  was  located,  and  accurately  referred  to  St.  Louis  City  Di- 
rectrix. In  this  way  tne  position  of  the  mattress  tiiroughout  its  length  and  width 
was  closely  determined* 
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Co9t  exhibit  in  detail  of  14,246  linear  ffet  of  revetment  at  Belmont  Bend, 


Closaiflcation  and  extent. 


Cost  per 
unit. 


Cost  each 
item. 


Cost  per 
linear 
foot. 


Total 
cost. 


Procuring  6,819  cords  of  brush,  vl/. : 

Stompage,  6,810  cords 

CnttUkg 

Binding: 

Labor 

Material 


$943.97 
216.15 


Loading  wagons  — 

Hauling 

Barging  4,713  cords . 

Snbsistenoe 

Towage; 

I<ibor 

Fuel 

Subsistence 


Procuring  28,016.78  cubic  yards  of  rock,  viz : 

Quarry  privilege,  27,974.73 

?i  cubic  yards  free -. 

Stripping 

(jleaninjg  quarry 


Qnarrying. 
Loadings 


ng  wagons 

Constructing  rock  road  and  pier 

Hauling  to  tne  work  3,608.70  cubic  yards  — 
Hauling  to  the  barges  24,508.03  cubic  yards  . 

Loading  barges 

Supplies 

SuDsistence 

Towage: 

Labor 

Fuel 

Subsistence 


Weaving  14,877|  linear  feet  mattress,  viz: 

J^ibor 

Subsistence 


Anchoring  14,877^  linear  feet  mattress,  viz : 

Labor 

Subsiateince -- 

Strand,  f-iiich,  94,346  pounds,  at  4A  cents  . 
Cable,  l|-lnch,  128,720  i>ounds,  at  f  cents  . 


Hydraulic  grading,  100,744  cubic  yards,  vis : 

Labor 

Fuel 

Supplies 

Subsistence 


Grading  by  hand,  labor 

Driving  anchor  piling,  viz : 

FueSL.V.'.'." '.'.'.'.'.. 

Subsistence 

Material,  850  piles 


Placing  28,010.78  cubic  yards  of  rook,  vis: 
Subsistence 


Total . 


$0.0608 


.1261 
.0989 
.3015 
.2591 
.1861 

.0641 
.0278 
.0291 


$414.50 
2,016.88 


1,160.12 
674.75 
2,056.82 
1, 221. 31 
1,260.82 

302.17 
131.22 
137.47 


9. 883. 15 


.0150 


419.62 


.1992 
.0002 
.2172 
.0650 
.0106 
.1705 
.1794 
.0608 
.0273 
.0685 

.0423 
.0310 
.0083 


6,582.84 

79.70 

6,086.43 

1,821.99 

299.79 

629.90 

4,397.14 

1,490.49 

766.94 

1,919.90 

1.038.61 
769.98 
203.64 


26,496.97 


.4400 
.1827 


6,646.86 
2,719.22 


9,266.08 


.1260 
.0250 


.0648 


1, 825. 12 
372.63 

4,245.57 
965.40 


.5011 


7,408.62 


.0136 
.0041 
.0005 
.0029 


1,880.05 

420.00 

52.17 

301. 87 


.0211 


2,154.09 
72.77 


.6559 


.1816 
.1003 


557.59 
68.79 
154.41 
852.64 


1.0187 


1,633.83 


.1236 
.0621 


3,463.00 
1,741.20 


.1857 


5,204.20 


$0.6686 


$9,383.15 


1.7900 


.6503 


25,496.97 


9,266.08 


.1512 
.0051 


.1146 


.  :^653 


7,408.4 


2, 154. 09 
72.77 


1,633.33 


5.204.20 


4. 2551 


60,619.21 
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Bill  ofooat  of  14jS46  linear  feet  of  revetment  at  Belmont  Bend,  1891-9$. 

Classification  and  extent : 

6,819  cords  of  brush,  stumpage,  at  $0.0608  per  cord $414. 59 

4,713  cords  of  brush,  on  barge  at  the  work,  at  $1.7359  per  cord 8, 181. 55 

5,781  pounds  binding  wire,  at  $0.0374  per  pound 216. 15 

94,346  pounds  wire  strand,  |-inch,  at  $0,045  per  poniul 4, 245. 57 

128,72()  pounds  cable,  If-inch  at  $0.0075  per  pound 965. 40 

850  Cottonwood  piles,  at  $1,002  per  pile 852. 54 

28,016.73  cubic  yards  of  rock,  viz : 

Quarry  privilege : 419. 62 

Quarry  supplies,  powder,  fuse,  etc 766. 94 

28,016.73  cubic  yards  of  rock  i»rocured  by  hired  labor 22, 308. 18 

Labor  and  subsistence,  viz : 

Ballasting 5,204.20 

-Weaving ." 9,266.08 

Anchorage. 2, 197. 65 

Labor,  fuel  and  subsistence,  viz ; 

Hydraulic  grading 2,226.86 

Sinking  and  driving  anchor  piling 780. 79 

Towage 2,573.09 

Total  cost,  exclusive  of  administration,  cafe,  and  repair  of  plant. . .    60, 619. 21 

Miscellaneous  data  and  elements  of  cost  exhibit,  Belmont  Bend,  1891-9$, 

Classification  and  extent : 

Linear  feet  of  mattress i 14, 877^ 

Square  feet  of  mattress 1, 096, 347 

Total  cost $60,619.21 

Cost  per  linear  foot  of  mattress , $4. 0746 

Cost  per  linear  foot  of  revetment $4. 2551 

Cost  per  square  (100  square  feet) $5. 52 

Meals  issued  to  work  (number) 24, 081 

Subsistence,  cost  per  capita  per  diem  : 

\  .abor '. .  $0. 0936 

Stores 0.2901 

$0.3840 

About  the  middle  of  April,  1892,  a  break  in  the  Elwood  revetment  (constructed 
1883)  occurred  just  below  the  end  of  the  new  Belmont  revetment.  This  resulted 
from  eddy  action  due  to  the  abrupt  change  in  the  shore  alignment.  For  two  weeks 
or  more  tne  break  enlarged  very  little,  and,  as  the  wearing  away  of  the  point  tended 
to  ameliorate  the  oonditiouB  of  flow  there  and  to  insure  greater  ability  on  the  reach 
below,  the  only  cause  for  apprehension  seemed  to  lie  in  the  fact  that  there  was  no 
money^  available  for  use  in  nolding  the  shore  line  when  it  should  have  receded  as  far 
as  desired.  During  the  month  of  May,  however,  the  river  rose  steadily  until  the 
20th,  when  it  had  attained  an  elevation  of  1.2  feet  below  S.  H.  W.  As  the  river  rose 
the  force  of  the  eddy  increased  and  the  pocket  formed  by  it  enlarged  very  raniiUy. 
Subsequently  there  has  been  very  little  change  in  shore  lines.  On  the  16th  of  May, 
when  the  stage  of  water  was  about  3  feet  below  S.  H.  W.,  a  violent  windstorm  from 
the  northwest  piled  the  water  up  in  the  lower  end  of  Belmont  Bend  until  the  upper 
bank  protection  was  submerged  and  the  bare  bank  exposed  to  wave  action.  This 
resulted  in  benching  the  upper  bank  back  in  places  nearly  to  the  top  of  the  grado 
over  a  length  of  bank  about  2,000  feet.  In  order  that  the  matter  might  be  c^rly 
presented  to  you  some  photographic  views  of  the  bank  were  taken  May  25  and  sub- 
mitted at  a  consultation  on  the  27th.  Acting  upon  this  information  you  instructed 
me  in  case  a  transfer  of  requisite  funds  ($2,500)  could  be  effected  to  regrade  that  part 
of  the  upper  bank  which  had  been  washed  out  and  to  cover  it  with  rock  ballast  to 
an  elevation  3  feet  above  S.  H.  W. ;  also  to  construct  a  mattress  across  the  large 
pocket  formed  by  the  eddy,  lapping  well  the  old  work,  the  inner  edge  of  the  mat- 
tress to  be  held  in  place  by  two  rows  of  piles,  the  latter  to  be  well  braced  and 
hurdled.  Such  prelmiinary  arrangements  ior  carrying  out  these  instructions  as 
seemed  justified,  m  advance  of  the  information  that  the  transfer  of  fimds  had  been 
effected,  were  made  with  a  view  to  finish  the  work  before  the  June  rise. 

Pending  the  transfer,  notice  of  which  was  received  June  9,  changes  in  the  con- 
ditions occurred,  making  a  change  in  the  plans  necessary,  viz:  June  7,  soundings 
were  made  with  a  view  of  determining  the  position  of  the  inattress ;  when  compared 
with  the  position  as  determined  by  the  survey  made  in  December,  1891,  referred  to 
above,  they  showed  that,  from  section  132  to  138,  the  mattress  had  settled  by  scour 
from  8  to  16  feet  along  its  inner  edge,  and  from  23  feet  to  32  feet  along  the  outside. 
These  facts  were  presented  to  you  June  10,  and,  in  acccirdanee  with  your  instruc- 
tions, a  project  for  the  expeuditure  of  the  funds  available  (2,500)  was  prepared  and 
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Bnbmitted  under  date  of  Jnne  14.  This  pToJect,  which  was  approved  June  15,  pro- 
vides for  the  construction  of  a  series  of  snort  permeable  spnr  aikes,  one  on  each  of 
the  section  range  lines  beginning  at  range  131-132.  The  dikes  to  be  built  of  two 
rows  of  piles  extending  from  the  bank  out  at  least  two  bents  beyond  tiie  inner  edge 
of  the  mattress:  the  tops  of  the  dikes  to  be  given  an  elevation  at  their  outer  ends 
two  feet  below  8.  H.  W.,  and  at  their  shore  ends  three  feet  above  8.  H.  W. ;  each 
dike  to  be  provided  with  a  foot  mattress  25  feet  wide ;  into  the  foot  mat  a  vertical 
screen  mattress,  from  3  to  8  feet  high,  is  to  be  woven  on  the  upstream  side  of  the 
lower  row  of  piles;  the  poles  forming  the  curtains  to  be  introduced  into  the  vertical 
mattress.  The  piles  to  be  spaced  11  feet  between  centers  in  the  row,  and  the  rows 
spaced  apart  13  feet  between  centers;  there  are  to  be  two  strings  of  wales  on  the  up< 
per  sides  of  the  dikes,  and  one  on  the  lower  side ;  the  upper  dike  will  be  cross  braced 
horizontally  for  its  entire  length ;  the  others  will  be  cross  braced  for  three  bents  from 
their  outer  ends.  The  piles,  wales,  and  braces  to  be  taken  from  the  supply  on  hand 
and  stored  at  Winthrop,  Mo.  The  project  also  provides  for  the  construction  of  a 
two-row  pile  dike,  of  similar  design,  at  or  near  the  middle  ordinate  of  the  big  eddy. 
(See  accompanying  map  g.) 

Tlie  bank  from  section  122  to  section  132,  or  that  portion  where  the  damage  was 
confined  to  the  benching  back  of  the  upper  bank,  was  regraded,  where  necessary, 
after  having  first  faired  out  the  pockets  with  brush.  All  of  the  cables  and  strana 
whose  dead  men  were  in  danger  of  being  washed  into  the  river  were  extended  and 
given  new  anchorage. 

All  of  the  materials  and  plant  necessary  for  the  dike  work  were  gotten  on  the 
ground  by  the  25th  instant.  The  construction  of  foot  mattress  was  begun  the  20th 
and  pile-driving  on  the  22d. 

By  June  30  Dikes  Nos  1,  2,  3,  and  4  had  been  finished.  On  No.  5,  the  foot  mat- 
tress had  been  made  and  partially  rocked ;  four  bents  of  piles  had  been  driven  and 
braced.    On  No.  6, 1,650  square  feet  of  foot  mattress  had  been  woven. 

Tlie  total  cost  of  the  above  work,  to  June  30, 1892,  was  $2,079.05. 

Bon  Ton  revetment  repairs, — In  the  latter  part  of  June,  1891,  two  breaks  occurred 
in  the  upper  bank  protection  in  Bon  Ton  Bend,  distant  about  2,700  feet  below  the 
head  of  the  revetment.  Inspection  showed  that  these  were  surface  cuts  only,  and 
that  the  low-water  mattress  was  intact.  The  cables  and  strand  whose  deadmen  were 
in  diinger  of  being  washed  in  were  extended  and  given  new  anchorage. 

An  attempt  was  made  to  hold  the  bank  at  the  breaks  by  the  use  of  riprap;  but  the 
river  continued  to  rise  until  it  was  bank-full  at  that  point,  and  it  was  finally  thought 
best  to  wait  until  it  receded,  and  then  put  in  a  patch.  Under  date  of  July  18, 1^1, 
I  submitted  to  you  a  special  report  on  the  conditions  of  flow  that  then  prevailed  on 
the  several  reaches  of  the  St.  Joseph  division  of  the  river,  as  well  as  the  conditions 
of  the  various  works  of  improvement  thereon.  As  was  noted  therein,  the  breaks 
in  the  Bon  Ton  revetment  at  that  time  extended  over  2,500  feet  of  bank,  and  were 
nearly,  though  not  entirely,  continuous  from  a  point  about  500  feet  below  the  lower 
end  of  the  revetment  constructed  in  the  fall  of  1890.  The  entire  length  involved  in 
the  breaks  is  on  low  ground,  with  a  levee  back  of  the  bank,  and  was  revetted  under 
very  unfavorable  circumstances  dudng  the  high  water  of  1885.  It  was  proposed  to 
repair  the  break  by  a  new  revetment,  constructed  in  accordance  with  the  instruc- 
tions contained  in  your  letter  of  July  8, 1891.  The  estimates  for  this  work  submitted 
August  4,  1891,  provided  for  the  construction  of  3,000  linear  feet  of  revetment,  at  a 
cost  of  $12,420,  the  work  to  begin  at  the  lower  end  of  the  revetment  put  in  during 
the  fall  of  1890.  This,  in  addition  to  a  proposed  expenditure  of  $3,870  for  dike  work, 
aggregated  an  amount  $7,968.27  in  excess  of  the  balance  available  at  that  time  for 
field  work.  This  excess  was  provided  for  by  the  transfer  of  $8,000,  notice  of  which 
was  received  under  date  of  August  18, 1891. 

Active  operations  began  with  the  sinking  of  anchorage  piles  July  31.  A  jet  was 
first  used,  but  was  subsequently  abandoned,  owin^  to  tne  difficulty  of  penetrating 
the  old  mattress,  as  well  as  on  account  of  sloughing  caused  by  the  jet  whore  the 
old  mat  was  not  encountered.  The  work  thereafter  was  done  satisfactorily  with  a 
light  hammer  (800  pounds),  the  driver  following  the  mattress  boats.  One  hundred 
and  ninety -one  piles  were  driven  to  an  average  penetration  of  15  feet  in  48  hours, 
at  a  cost  of  $1.2612  per  pile. 

Weaviiig  mattress  began  August  3,  with  one  party;  two  other  parties  were  put  iu 
service  August  4  and  11,  respectively.  By  August  20,  when  the  weaving  was  fin- 
ished, 3,018  linear  feet  or  218,976  square  feet  of  mattress  had  been  made,  covering 
3,000  linear  feet  of  bank. 

Pile-sinker  No.  7,  fitted  up  as  a  hydraulic  grader,  began  grading  the  upper  bank 
August  5,  and  finished  work  August  19.  Sinker  No.  13  was  in  service  as  a  hy- 
draulic grader,  also,  from  the  10th  to  the  17th  of  August.  Three  thousand  three 
hundred  and  seventeen  linear  feet  of  bank  containing  15,068  cubic  yards  were  graded 
at  a  cost  of  2.23  cents  per  cnbic  yard.  The  brush  used  on  this  work,  1,320  cords, 
was  procured  by  hired  labor,  at  a  cost  of  $1.6767  per  cord,  delivered  on  barges  at  the 
points  of  expenditure.    TJic  rock  balla.st  was  obtained,  by  hired  labor,  from  the 
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qnarry  at  Belmont,  Eans.,  with  the  exception  of  662.5  cubio  yards  which  were 
taken  from  the  old  revetment  in  Bon  Ton  Bend  above  8.  H.  W. ;  6,055.77  cnbic  yards, 
in  all,  were  expended  in  ballasting,  of  which  4,033.27  cnbic  yards  were  placed  oefore 
the  general  suspension  of  field  work  last  winter,  and  the  balance  in  the  spring;  this 
quantity  being  Jnst  sufficient  to  reach  the  8.  H.  W.  ooutour. 

Cont  exkibU  in  detail  of  5,000  linear  feet  of  revetment  in  Bon  Ton  Bend, 


Classiflcatioii  and  extent. 

Cost  per 
unit. 

CoBt  each 
item. 

Coat  per 
linear 
foot. 

Total 

COflt. 

Procnring  li820  cords  of  bmsh,  viz : 

StamiMLfire 

$0.0808 
.1653 

.U02 

.0678 
.8073 
.2045 
.3220 

.2008 
.0841 
.0168 

$80.25 
218.33 

157.41 

89.67 
484.90 
801.85 
426.29 

289.48 
06.03 
19.20 

$0.7044 

1.6674 
.6038 

.4902 
.1123 

.1408 
.3244 

cStSS^. ::;::::::::::::::::::::::::::::::::::::::::;:: 

Binding: 

LaCor $115.67 

Haterial 41.84 

Loadinf  wagnnw - r-  -- 

"Hmi^i?!        

Biursinff  1.141  cords 

sSSstenwj  ..V.V.. : :::. 

Towaite: 

Labor 

Fuel 

ttnbsiatence 

2,113.81 

$2,113.31 

Procuring  5,303.27  cable  yards  of  rock,  viz: 

Qnarry  privilege,  r-. , .. 

.0150 
.1903 
.0002 
.2173 
.0650 
.0107 
.1795 
.0608 
.0274 
.0685 

.0103 
.0075 
.0072 

80.90 
1.075.27 

15.85 

1,172.28 

860.92 

67.74 
968.23 
828.22 
147.87 
869.78 

66.60 
40.74 
89.16 

OlMknin  1?  nnarr\'  ,..t-   -t--t r-  t  .r  - ,,- 

QnaTTyiug 

Loading  "wagonft 

ConstmotinflT  togIc road  uiid  i)ipr. 

Hanling  ...:. 

Loading  barges 

SappliS 

Snosistenoe 

Towage: 

Labor 

Fael 

Subsistence 

4,702.16 

4.702.15 

Weaving  3,018  linearTeot  of  mattress,  via: 

Xjabor 

.4628 
.2268 

1,896.96 
684.59 

Sabsistence 

.6896 

2.081.64 

2,081.54 

Anchoring  3.018  linear  feet  mattress,  viz: 

Labor 

.1238 
.0270 
.2*34 
.U601 

373.00 
84.48 
855.58 
183.76 

Subsistence 

Strand,  §*inch,  10,013  pounds,  at  4^  cents 

Cable,  ii  Inclies.  24.500  Bounds.  at"i  cents 

.4952 

1,497.71 

1,497.71 

Hydraulic  grading,  15,068  cubic  yards,  viz: 

Labor 

.0153 
.0037 
.0033 

230.18 
56.64 
60.17 

Fuel 

Subsistence 

.0223 

836.99 

336.99 

Sinking  and  driving  anchor  piling,  viz : 

.8735 
.2087 
.1780 
.9503 

166.84 
39.88 
34.17 

181.52 

Fuel 

Subsistence 

Material  101  Dlles 

2. 2114 

422.41 

422.41 

Placing  5,303.27  cubic  ynrds  of  rock,  viz: 

J*aT»or 

.1553 
.0250 

837.85 
135.21 

Subaintonce  ......   .....   ......  .... 

.1H03 

07.3.06 

W8.06 

'J'uhil    

1 

4.0423 

12,127.17 

1 
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^iU  ofoosi  ofS,000  linear  feet  of  revetment  in  Bon  Ton  Bend,  1891-^9$. 

Clasaification  and  extent : 

1,320  eordB  of  broBh,  Btompage,  at  $0.0606  per  cord $80. 25 

lylil  cords  of  bruBh,  on  barge  at  the  work,  at  $1.4342  per  cord 1, 636. 51 

l,119\»onndBbinding  wire,  at  $0.0374  per  pound 41.84 

19,013  pounds  wire  strand,  |  inch,  at  $0,045  per  pound 855.58 

24,500  pounds  cable,  li-inch,  at  $0.0075  per  pound 183. 75 

187  Cottonwood  piles,  18  feet  long,  at  $0.90  per  pile 168.30 

4  Cottonwood  piles,  40  feet  lonjy^,  at  $3,305  per  pile 13.22 

5,393.27  cubic  yards  of  rock,  viz: 

Quarry  privilege ! 80.i90 

Quar^ supplies,  powder,  fuse,  etc 147.87 

5,393.27  cubic  yards  of  rock  procured  by  hired  labor .^- . .  4, 337. 79 

Labor  and  subsistence,  viz :    »       • 

Ballasting 973.06 

Weaving 2,081.54 

Anchorage 458.38 

Labor,  fuel,  and  subsistence,  viz :  ^ 

Hydraulic  grading 336.99 

Sinking  and  driving  anchor  piling 240. 89 

Towage 490.30 


Total  cost,  exclusive  of  administration,  care,  and  repair  of  plant ...  12, 127. 17 

Miecellaneoue  data  and  elements  of  cost  exhibit  Bon  Ton  Bend,  ISSl-^BS, 

Classification  and  extent: 

Linear  feet  of  mattress 3, 018 

Square  feet  of  mattress 218,976 

Total  cost $12,127.16 

Cost  per  linear  foot  of  mattress 4. 0182 

Costperlinear  foot  of  revetment 4.0428 

Cost  per  square  (100  square  feet) 6. 5381 

Meals  issued  to  workmen  (number) U,  392 

Subsistence  cost  per  capita  per  diem: 

Labor $0.0936 

Stores 2904 

$0.3840 

In  December,  1891,  the  entire  revetment  in  Bon  Ton  Bend  was  jjone  over,  and  those 
portions  of  the  mattress  which  were  bare  were  re>covered  with  rock  taken  firom 
above  S.  H.  W.  contour.    The  cost  of  this  work  was  $45.70. 

In  the  latter  part  of  April,  1892,  and  along  through  the  months  of  May  and  June, 
from  time  to  time,  small  breaks  occurred  in  the  upper-bank  protection  of  the  work 
just  described.  Two  small  breaks  also  occurred  in  the  old  revetment  of  1885  a  short 
distance  below.  With  one  exception  they  were  surface  cuts,  due  to  combined  forces 
of  current  and  wave  action.  The  exception  referred  to  was  in  the  first  break  that 
occurred.  It  was  on  the  new  work.  Here,  evidently,  there  was  first  a  scour  of  from 
5  to  10  feet  underneath  the  mattress.  Owine  to  tne  shape  of  the  pocket  in  the 
shore  line  at  that  point  the  mattress  was  unable  to  follow  promptly  tne  scour,  and 
meanwhile  the  flow  underneath  it  caused  the  cavine  of  the  upper  bank.  Finally, 
however,  the  mattress  settled  down  part  way,  the  eddy  broke,  and  the  pocket  was 
filled  back,  both  underneath  and  on  top  of  the  mattress,  to  something  like  the  nor* 
mal  section.  This  and  the  other  breaks  were  repaired  as  soon  as  possible  after  they 
appeared  bv  filling  out  with  brush  from  the  toe  of  the  bank  to  the  anchorage  piles, 
regradin^  tne  bank,  and  covering  with  rock  ballast  to  S.  H.  W. 

In  the  latter  part  of  May  it  became  apparent  that  the  small  balance  of  fiindsthen 
available  for  this  work  would  not  be  sumcient.  The  sum  of  $500  was  therefore  asked 
for,  to  be  expended  in  completing  the  repairs  then  in  progress  and  as  a  provision 
against  further  damage  to  the  work  that  might  reasonably  be  anticipated. 

Under  date  of  June  8  notice  was  received  that  the  transfer  of  funds  had  been  ef- 
fected; a  project  for  its  expenditure,  in  accordance  with  the  above,  was  submitted 
June  14. 

The  repair  of  the  last  break  which  has  occurred  up  to  the  dose  of  the  fiscal  year 
was  finished  June  21, 1892.  The  total  expenditure  for  these  repairs  up  to  date  is 
$706.90. 

PiMiik^  exteneion  and  repatr«.-~During  the  June  rise  of  1891  the  pile  dikes  on  the 
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mtper  reach  (see  aocompanyine  map  B  O  and  D  £)  were  damaged-to  some  extent. 
Tne  following  repairs  were  made  in  July,  viz : 


Number  of  dike. 

Number 

of  piles 

sunk. 

Linear 
feet  of 
curtain. 

Number 

of  pieces. 

wales  and 

braces. 

Cubic 

yards  of 

rock. 

Remarks. 

3 

26) 
25 

317J 
90 

56 

6 

>, 

2 

jg  >iwOwer  sysiem. 

4 

71 

125     TTnDer  svstem. 

It  was  intondod  that  the  extension  of  these  dikes  to  their  i»ro.jeeted  lengths shonld 
he  made  during  the  mouth  of  August;  but  aUthat  time  the  Kansas  Chute,  in  which 
they  are  located,  was  so  silted  up  that  the  materisSs  and  fleet  necessary  for  the  work 
conld  not  be  gotten  to  them.  Subsecj^uently,  however,  the  percentage  of  the  low- 
water  discharge  carried  by  that  chute  increased  until,  in  the  latter  part  of  October, 
1891,  it  amounted  to  about  75  per  cent.  There  was  a  tolerably  good  steamboat  chan- 
nel np  as  far  as  Dike  No.  1  of  the  upper  system ;  above  that  point  the  reach  to  Ama- 
zonia Cut-off  was  wide  and  flat,  witn  no  well-defined  channel.  Meanwhile  both  sys- 
tems were  threatened  with  flanking  by  erosion  from  above,  and  several  bents  close  to 
the  shore  on  Dike  No.  4  had  scoured  out.  This  dike  and  No.  3  of  the  lower  system 
were  still  short  of  their  projected  lengths,  but  the  channel  way  at  both  places  was 
too  narrow  to  permit  of  rail  extensions.  It  was,  therefore,  thought  best  to  make 
partial  extensions  with  three  rows  of  piles  and  reenforce  the  old  work  where  exposed 
with  a  third  row  of  piles  on  the  lower  side. 

Work  was  begun  November  2,  1891,  and,  after  many  interruptions,  on  account  of 
storms  and  ice  in  the  river,  was  finally  suspended  December  18. 

One  hundred  and  twenty-five  piles  were  sunk,  of  which  fifty-seven  were  in  Dike  No. 
4  and  the  balance  in  Nos.  1  and  3  of  the  lower  system.  Eight  thousand  eight  hundred 
and  eighty-five  square  feet  of  foot  mattress  had  been  woven,  of  which  1,375  square  feet 
were  on  Dike  No.  4  and  7,510  square  feet  on  Dike  No.  1  of  the  lower  system.  The 
wales  and  braces  had  all  been  placed,  but  no  foot  mattress  had  been  made  on  either 
No.  3  of  the  lower  or  No.  4  of  the  upper  system.  The  materials  needed  were  gotten 
to  the  dikes  with  the  intention  of  making  the  mattresses  at  the  first  opportunity, 
but  the  new  work  on  both  of  them  went  out  before  anything  could  be  done. 

In  February,  1892,  the  following  work  was  done  on  the  dD^es,  viz : 

Dike  No.  1,  upper  system,  square  feet,' mattress  at  shore  end 2, 958 

Dike  No.  1,  upper  system,  linear  feet,  curtain  placed 70 

Dike  No.  4,  upper  system,  linear  feet,  curtain  placed 270 

Dike  No.  1,  lower  system,  linear  feet,  curtain  placed 100 

Dike  No,  2,  lower  system  (canted  braces,  4  by  8  inches,  18  feet,  bolted  ou)  —  18 
Dike  No.  3,  lower  system,  linear  feet,  curtain  and  auxiliary  anchorage  (f-inch 

str^jnd)  placed 20 

Bill  of  cost  ofr€2>air8,  reitnforcement,  and  extension  of  dikes  in  the  vicinity  of  St,  Joseph, 

Mo, 

Classification  and  extent : 

162  cords  of  brush,  stumpage,  at  $0.0608  per  cord $9.85 

162  cords  of  brush,  at  the  work,  at  $0.2529  per  cord 40.97 

138  pounds  binding  wire,  at  $0.0374  per  pound 5. 16 

835  pounds  wire  strand,  |-inch,  at  $0,045  per  pound -37. 78 

24,233  feet,  B.  M.,  pine  lumber,  at  $18.50  per  M 448.31  , 

1,252  bolts,  at  $0.(y77 96.44 

145  cubic  yards  of  rock  on  barge,  at  $0.8325  per  cubic  yard 120. 72 

179  piles,  at  $3.305 591.59 

Labor  viz : 

Weaving  foot  mat 194. 62 

Ballasting  foot  mat 29. 07 

Labor  and  subsistence,  viz : 

Waling  and  bracing 321.56 

'Making  curtain 128. 49 

Labor,  fuel,  and  subsistence,  viz: 

Sinking  piles 953.12 

Towage 319.11 

Total 3,296.79 
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It  is  difficalt  to  say  whether  or  not  these  dikes  will  finally  accomplish  the  rectifi- 
cation of  river  desired.  The  conditions  of  flow  on  the  reach  above  them  are  cer- 
tainly not  favorable.  The  active  How  during  flood  stages  is  down  the  Missouri  Chute ; 
the  Kansas  Chute,  beins  left  with  a  sluggish  current,  if  any,  becomes  choked  with 
fine  sand  and  mud.  Mter  the  river  has  fallen  to  about  a  mid-stage  or  lower^  it 
finds  its  way  back  into  the  Kansas  Chute,  aud  the  flow  oif  course,  unt^  the  dikes 
xome  into  action,  is  very  erratic  in  alignment;  then  the  first  work  to  be  effected  by 
the  dikes  is  the  opening  of  a  crossing  through  the  deposits  left  by  the  flood,  to  the 
right  bank  of  the  island.  By  that  time  it  is  likely  that  the  river  will  have  fallen 
so  low  that  there  is  little  erosive  power  in  its  crun*ent;  and,  as  winter  sets  in,  thia 
:i,ction  becomes  feebler  aud  later  on  probably  entirely  averted  by  the  erratic  condi- 
tions that  usually  attend  the  appearance  of  ice  in  the  river. 

The  accompanying  map  shows  the  extent  of  the  erosion  of  the  right  bank  of  the 
island  during  the  year,  and  those  portions  of  the  deposits  made  by  the  dikes  which 
were  above  water  at  tlie  time  of  tne  survey.  A  hydrographio  survey  could  not  he 
made,  owing  to  the  small  amount  of  funds  available. 

Launching  and  storage  ways, — The  reconstruction  of  the  ways  in  French  Bottoms 
was  necessitated  by  the  demand  for  greater  storage  capacity,  better  facilities  for  re- 
pairing the  fleet  while  on  the  ways,  and  convenience  of  arrangement  with  reference 
to  putting  into  the  water  again  any  desired  assortment  of  pieces,  with  minimum 
movement  of  other  pieces. 

The  new  yard  was  laid  out  on  the  site  of  the  old  one,  increasing  the  area  from  2  • 
io  4.45  acres.    The  work  of  clearing  the  ground  of  timber  and  undergrowth,  and 
removing  the  old  ways  and  their  supports  was  begun  October  10,  1891.    The  new 
yard  was  finished  November  30. 

Two  thousand  and  four  piles  were  driven  and  8,948  linear  feet  of  ways  placed. 
Of  the  latter,  6,804  feet  were  for  storage  proper,  1,512  feet  in  tracks,  and  632  feet 
for  launching.  The  surface  of  the  storage  ways  is  about  4|  feet  above  the  general 
level  of  the  ground  in  the  yard.    The  total  cost  of  the  new  yard  was  $3,599.62. 

BUI  of  cost  of  reconstruction  of  launching  and  storage  ways,  French  bottoms. 

« Classification  and  extent: 

749  Cottonwood  piles,  at  $0.6063  per  pile $454.18 

11  Cottonwood  piles,  at  $1,002  per  pile 11.02 

9,598  feet,  B.  M.,  pine  lumber,  at  $13.50  per  M 129. 57 

3  kegs  30-j)enny  wire  nails,  at  $2.50  per  keg 7. 50 

Labor,  dnving  piles 601. 40 

Labor  and  subsistence,  constructing  boatways 2, 308. 45 

Labor,  fuel,  and  subsistence  j  towage 87. 50 

Total 3,599.62 

Care,  repair,  and  alterations  of  plant. — it  was  found  noc«*88ary  to  provide  addi- 
tional quarters  for  the  construction  parties.  A  cabiu  was  erected  on  one  of  the 
large  barges  similar  in  design  to  that  constructed  in  June,  1891.  The  two  cabins 
together  afforded  sleeping  quarters  for  264  men,  and  dining-room  capacity  for  375; 
they  also  provided  storage  room  for  subsistence  stores  and  supplies  for  the  entire 
field  force,  as  well  as  a  field  ofilce  room. 

They  were  equipped  with  an  entire  new  set  of  kitchen  and  dining-room  utensils. 
The  cost  of  both  cabins  complete  was  $1,834.94;  the  cost  of  the  equipment  for  both 
was  $543.93. 

The  work  of  pulling  the  fleet  out  of  the  river  began  November  17, 1891,  and  was 
finished  December  11 ;  44  hulls  in  all  were  pulled  out  and  placed  on  the  ways,  viz : 
17  rock  barges,  11  brush  barges,  5  quarter  boats,  2  hydraulic  dredgers,  2  hydranllo 
pile  sinkers,  2  mattress  boats,  2  umbrella  boats,  1  tool  boat,  2  steamers  {Thetis  and 
Sahrina),    The  cost  of  this  work  was  $1,775.83. 

The  repair  of  those  pieces  that  were  to  be  used  during  the  season  on  the  St.  Jo- 
seph Reach  and  those  that  were  to  be  transferred  to  the  first  reach,  was  bei^n  Feb- 
ruary 29.  1892,  and  finished  March  17.  The  following  pieces  were  repaired  and 
launoheo,  viz :  17  rock  barges,  3  quarter  boats,  1  mattress  boat  and  tender,  and  the 
steamer  Siibrina.  Two  hydraulic  graders  were  side-tracked,  to  permit  pieces  behind 
them  to  be  launched,  and  2  quarter  boats  and  2  mattress  boats  were  launched  for  the 
same  reason.  The  six  hulls  were  subsequently  put  back  into  place  on  their  storage 
ways. 

The  repairs  to  the  steamer  Sabrina  consisted  in  painting  the  entire  boat  inside 
and  out;  in  covering  the  boiler  and  steam  drum  withasbestus  cement,  and  complet- 
ing the  covering  of  her  steam  fittings  with  "I.  X.  L.  steam  covering."  The  new 
double-barreled  steam  capstan  was  placed  in  position  and  fitted  up  for  use. 
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Only  such  work  was  done  on  the  other  htills  as  seemed  necessary  to  make  them 
serviceable  for  the  season's  work. 

Cost  exhibit  of  care,  repair,  and  alteraHone  of  plant  for  ike  fisedl  year  ending  June  SO, 
189S,  at  8t,  Joseph,  Miseouri, 


Labor. 


Work  done. 


€08t. 


Care  of  plant  — 

Cari}eiitorini; 

Calking 

Blaokamitliing  . . 

Teaming 

I«abor,  unskilled. 


Bepaira  to  Sabrina  . 
Launching  boats  . . . 


Watching  boats  and  other  property  . 
\  Repairs  proper,  Trooden  hulls 


Total  labor,  all  classes. 
Material: 

Plant  material 

Plant  purchased 

Supplies 


Lumber  and  oakom '. 

Tools,  capstans,  sheaves,  and  cable  . 
Oil,  paint,  and  tallow 


Total  expenditures . 


$645.30 

027,06 

108.80 

81.65 

3U.06 


96.87 
264.20 
57.03 


$3,030.93 


1,71«.7» 

365.68 

1,400.86 


0,535.56 


418. 10 


6,953.86 


The  cost  of  repairing  and  launching  barges  for  service  on  first  reach,  amounting 
to  $1,345.91,  is  included  in  the  above  statement. 
There  were  also  the  following  items  of  repair  work  not  included  in  the  above,  viz: 

Repairing  survey,  quarter  boat $86. 87^ 

Launching  survey  quarter  boat 6.12^ 

Repairingsurvey  skiffs 3. 75 

Altering  F.  B.  M.  pipes 4. 50 

Total  charged  to  survey  allotment 101.25 

Surveys  and  gauge  inspection. — ki  addition  to  the  hydrographic  nurvcy  of  the  revet- 
ment in  Belmont  Bend  (reported  above),  two  hydrographic  surveys  of  the  ^PP*^' 
reach,  in  the  vicinity  of  the  dikes,  were  made  August  18  and  September  30, 1^1. 
A  tracing  of  the  map  prepared  from  these  surveys  was  submitted  under  date  of  Oc- 
tober 10.  Except  some  detached  work  incidental  to  construction  operations,  no 
other  surveys  were  made  during  the  year  until  June,  when  a  partial  snore-line  sur- 
vey of  the  reach  was  made,  to  show  the  changes  that  had  occurred  and  the  progress 
of  improvement  works  made  during  the  fiscal  year.  The  cost  of  these  surveys  aggre- 
gatod$348.35. 

The  regular  monthly  inspection  of  the  gauges  on  the  St.  Joseph  division  were  con- 
ducted from  this  office,  as  usual,  until  sSter  the  February  inspection,  when,  in  ac- 
cordance with  instructions  from  the  secretary  of  the  Commission^  dated  March  17, 
1892,  they  were  discontinued. 

TOWBOAT  SERVICE. 

The  towboat  service  during  the  year  was  performed  by  the  U.  S.  S.  Alert,  SdMna, 
and  Thetis, 

The  Alert  was  in  service  firom  July  28  to  October  2,  at  which  time  she  was  relieved, 
and  cleared  on  the  following  day  for  Kansas  City,  with  instructions  to  report  there 
to  Division  Engineer  Samuel  H.  Yonge.  While  under  my  orders  she  made  two  trips 
from  St.  Joseph  to  Nebraska  City  for  floating  plant;  tne  balance  of  the  time  was 
spent  on  the  St.  Joseph  Reach,  towing  rook  and  brush  and  in  handling  the  working 
fleet. 

The  Sahrina  was  in  service  from  September  7  to  October  2  delivering  floating  plant 
from  Nebraska  City  to  St.  Joseph.  During  that  time  four  trips  were  made.  Sne  was 
then  kept  in  service  on  the  St.  Joseph  Reach  doing  all  of  the  towing  work  required 
until  December  12.  She  was  in  service  again  on  the  St.  Joseph  Reach  from  March 
7, 1892,  till  April  21,  at  which  time  she  was  relieved,  and  cleared  on  the  following  day^ 
for  the  first  reach,  with  instructions  to  report  there  to  .Division  Engineer  Samuel 
H.  Yonge.  The  efficiency  of  the  Sabrina  as  a  towboat  was  greatly  increased  by  the 
alterations  and  repairs  previously  noted.  The  new  boiler  js^enerated  easily  aU  the 
steam  at  160  pounds  pressure  that  could  be  used.   The  following  is  a  statement  of  the 
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extent  and  cost  of  the  work  performed  by  her  from  September  7  to  December  12. 
1891,  viz:  ^  Mr  ^ 

Days  in  service 95 

Total  miles  run 3, 068 

Miles  run  light 1,248 

Gross  tons  towed , 63,425 

Net  tons  towed 24,240 

Gross  ton-miles 346, 758 

Net  ton-miles 119,584 

Number  hulls  towed 490 

Labor  cost $1, 709. 18 

Subsistence  cost  (labor  and  storos) 399. 00 

Fuel  and  supplies  cost  . .'. 620. 02 

Cost  per  gross  ton  per  mile $0. 00787 

Cost  per  net  ton  per  mile 0228 

The  steamer  Thetis  was  in  service  from  July  1, 1891,  to  Aiip:u«t  13,  doiug  such  gen- 
eral work  as  she  was  capable  of. 

IN  THE  VICINITY  OF  ATCHISON,  KANSAS. 

There  was  no  construction  work  on  the  Atchison  Reach  during  the  year.  A  watch- 
man was  kept  under  pay  at  the  rate  of  $20  per  month  to  look  alter  the  United  Statee 
property  stored  there,  and  to  report  any  items  of  interest  concerning  the  action  of 
the  river  that  might  come  under  his  observation,  A  shore  line  survey  of  the  reach 
was  made  May  It  to  19, 1892.  A  tracing  of  the  map  prepared  therefrom  accompanies 
the  report.  The  stage  of  water  at  the  time  was  so  nign  that  it  does  not  give  one  a 
very  clear  idea  of  the  conditions  of  flow. 

The  cut-off  between  Rushville  and  McQueens  Bend  occurred  June  29, 1891,  at  4 
o'clock  a.  m.  As  might  be  inferred  from  an  inspection  of  the  map,  it  was  caused 
directly  by  overflow;  the  overflow  found  its  way  across  the  peninsula  through  low 
ground  in  two  streams.  The  overpour  of  these  two  streams  at  the  bank  on  the  lower 
side  of  the  peninsula  caused  a  very  rapid  recession  of  the  bank  at  those  points,  and 
this  action  continued  until  the  cut-on  was  effected  and  the  channel  length  pf  the 
river  reduced  4.52  miles. 

The  middle  channel  way  shown  on  the  map  was  opened  first,  the  peninsula  bein^ 
narrower  and  lower  there  than  on  the  line  of  the  southern  or  left  hand  channd 
way.  The  latter  developed  more  slowly,  but  has  for  some  time  been  the  principal 
chute.  At  the  time  of  the  last  survey  there  was  probably  90  per  cent  of  the  dis- 
charge of  the  river  passing  through  it.  There  was  no  appreciable  flow  through  the 
* '  old  river ''  around  by  Don iphan.  It  is  probable  that  the  middle  chute  will  be  silted 
up  during  this  season  to  such  an  extent  that  it  will  carry  none  of  the  low- water  dis- 
charge. 

As  will  be  seen  on  the  map  the  line  of  principal  flow,  after  leaving  the  cut-off, 
crosses  over  to  the  head  of  Atchison  Island,  impinging  on  the  bank  at  a  point  some 
distance  east  of  the  head  of  the  old  chute  that  formerly  separated  Atchison  Island 
from  the  main  laud.  From  the  point  of  impact  to  where  the  current  starts  on  its 
crossing  to  the  left  bank  the  shore  line  of  the  island  is  receding  rapidly. 

After  striking  the  left  bank,  at  a  point  about  2,000  feet  above  the  system  of  dikes, 
the  main  floor  is  along  by  the  ends  of  the  dikes  down  as  far  as  No.  19 ;  a  crossing  is 
then  effected  to  the  right  bank,  high  enough  above  the  Chicago  and  Atchison  bridge 
to  afford  an  easy  and  safe  passage  through  the  west  span  of  tiie  draw. 

The  out-off,  cnanging  entirely,  as  it  did,  the  local  r^^^e  of  flow,  subjected  the  im- 
provement works  below  it  not  only  to  unusually  violent  forces,  but  changed  the 
direction  of  flow  beyond  the  limits  that  can  be  reasonably  provided  for  in  the  loca- 
tion of  improvement  works.  The  result  thus  far  has  been  that  Dikes  V,  X,  XIV, 
XYI,  and  a  VIII  have  been  shortened  more  or  less;  and  that  the  new  shore  line  which 
had  been  established  by  the  dikes  as  projected  and  which  up  to  this  time  had  been 
maintained  has  receded  somewhat.  The  revetment  above  the  dikes,  constructed  by 
the  railway  companies  in  the  winter  of  1887-1888,  stood  the  test  without  a  break 
until  April  14, 1892,  when  the  upper  bank  work  began  to  give  waj[.  Up  to  the  pres- 
ent date  there  is  one  oontinuous  break  of  about  1,000  feet,  beginning  at  .a  point  500 
feet  above  the  uppermost  dike  and  extending  upstream  (see  accompanving  tracing). 
The  upper  bank  of  perhaps  one-half  of  the  balance  of  the  revetment  nas  oluffed  oft 
to  a  greater  or  less  extent;  none  of  the  doadmen,  however,'have  gone  in. 

No  new  work  is  contemplated  on  this  reach. 

I  am,  colonel,  with  great  respect,  your  obedient  servant, 

8.  Waters  Fox, 
Division  Engineer, 

Lieut.  CoL  Chas.  B.  Sutbr, 

Cotyt  of  Engineers,  U,  S.  A., 

I^reMont  Missouri  Biver  Commission. 
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Appendix  D. 

anmai.  kkpoht  dk  mil.  samrfx  11.  yongk,  division  kngixekr,  1892. 

Missouri  River  Commission, 

Office  of  Division  Engineer, 

Jefferson  City,  Mo.,  June  SO,  189g. 
Colonel:  I  have  the  honor  to  submit  my  report  of  operations  conducted  in  im- 
proving tlio  Missouri  River  on  Kansas  City  Division  and  First  Reach  during  the 
tiscnl  year  ending  June  30,  1892. 

repair  and  maintenance  of  works  in  the  vicinity  of  KANSAS  city,  MISSOITRI. 

'l^he  operations  carried  on  under  the  allotments  made  by  the  Commission  for  Kan- 
sas City  consisted  in  completing  the  revetments  at  Little  Platte  Bend  and  Harlem, 
in  repairing  the  Kaw  Bend  and  East  Bottoms  revetments,  in  extending  the  Kansas 
City  and  Harlam  Dikes,  and  in  strengthening  the  dikes  at  Little  Platte  Bend. 

Little  Platte  Bend  JReveiment. — ^The  plant  required  for  construction  work  at  Little 
Platte  Bend  was  towed  therefrom  Harlem,  Mo.,  by  the  towboat  Alert,  July  9  and  10. 

On  account  of  the  high  stage  of  water,  however,  work  could  not  be  begun  until 
July  23. 

Its  progress  was  interrupted  by  high  water  and  stormy  weather,  on  account  of 
wliich  it  had  to  be  temporarily  suspended  twice.  The  work  consisted  in  protecting 
the  1,450  linear  feet  of  bank  situated  above  and  adjacent  to  the  revetment  of  1^9 
by  a  revetment  of  the  standard  type. 

The  mattress  was  completed  and  the  bank  graded  down  to  the  water  line  by  a 
hydraulic  grader  August  25,  when  the  party  and  plant  were  moved  to  Kaw  Bend  by 
the  Melusina. 

Work  was  resumed  October  8  and  the  bank  grading  finished  by  shovels,  after 
which  it  was  ballasted  up  to  a  stage  of  standard  high  water.  The  work  was  com- 
pleted October  30. 

The  total  length  of  revetment  constructed  at  Little  Platte  Bend  in  1887,  1889,  and 
1891  amounts  to  7,770  feet;  its  cost,  to  $53,121.31,  or  $6.83  per  linear  Ibot.  The  fol- 
lowing statement  shows  the  details  of  cost  and  extent  of  the  revetment  constructed 
during  the  fiscal  year  of  1892 : 

Statement, 


Clafls  and  extent  of  work. 


Sinking  141  reTetment  piles: 

Labor  and  snbsUtenee 

'^,eM  linear  feet  cottonwood  piling  . 

75  pounds  of  8-inch  .spikes 

225  bushels  coal 


Weaving  103,420  square  feet  of  niattrcKs, 
anclioring  mattress  on  t^p  of  bank  : 

LaXwT  and  subsistence 

820  cords  of  brush 

8,938  i)ound8  |-inoh  wire  cable 

1.450  pounds  Jinch  wire  cable 

496  |-lnch  iron  cable  fastenings 

238  |-inch  iron  cable  fastenings 


1,485  linear  feet,  nnd 


Prices  of 
materials. 


$0,093 
.0325 
.11453 


1.7398 
.0447 
.04 


Ballasting  101,805  sauare  feet  of  mattress  below  wat<'r : 

Labor  and  subsistence 

399  cubic  yards  of  stone 


.95405 


Grading  bank ; 

LalM>r  and  subsistence,  grading  1,120  linear  feet  --  2,013  cubic 


yards,  with  hydraulic  grader. 
140  bushels  coal . . 


Labor  and  subsistence,  grading  210  linear  feet  =  70  cubic  yards, 

by  shovels 

Trimming  1,440  linear  feet  of  bank  by  shovels 


Ballasting  66,006  square  feet= 1,440  linear  feet,  of  bank  with  stone : 

Labor  an d  subsistence 

2,207  cubic  yards  of  stone 


Miscellaneous : 

Administration 

Incidental  expenses 

Service  of  t4)W-boat  Alert 

Service  of  steamer  Melusina 

Care  and  repair  of  plant  in  service. 


. 11453 


. 95405 


Total 


Cost  of    ' 
each  class 
of  work. 


Total. 


$22Lft2 

340.94 

2.44 

25.77 


1,085.53 

1, 426.  SI 

399. 53 

58.00 

39.68 

23.80 


118.14 
880.67 


194. 47 
16.03 


14.52 
55.13 


2, 105. 59 


72.47 
407. 04 

95.00 
4a>.  76 
316.24 


$39L07 


3, 033. 18 


498.81 


O.lb 


2,09L44 


1,386.51 
8,481.16 
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JAtlle  Platte  Bend  dikes, — ^The  four  dikes  constructed  at  tbe  upper  end  of  Little 
Platte  Bend  in  1889.were  fuUy  described  in  my  report  for  that  year.  On  account  of 
Ihe  stream  ends  being  gradually  scoured  out  and  undermined  by  the  current,  it  be- 
came necessary,  in  order  to  preserve  the  dikes,  to  construct  at  the  outer  end  of  each 
of  them  a  willow  mattress  apron.    This  work  was  done  in  August. 

The  aprons  were  about  100  feet  long  by  65  feet  wide,  and  extended  40  feet  beyond 
the  outer  bent  of  piles.  The  total  area  of  mattress  woven  and  sunk  at  the  four  dikes 
amounted  to  24,070  square  feet.  Some  slight  repairs  were  also  made  to  the  bracing 
on  some  of  the  dikes. 

The  total  cost  of  the  work,  including  all  labor,  materials,  steamboat  service,  etc., 
amounted  to  $1,309. 

Eepaira  to  Kaw  Bend  Beveiment. — ^ITie  length  of  revetment  constructed  in  the  lower 
part  of  Upper  Kaw  Bend  in  1885  was  about  10,000  feet. 

About  2,000  feet  of  the  work  in  the  lower  pa  r  t  of  the  beud  had  to  have  extensi  ve  repairs 
made  to  it  in  1887  and  1889.  Only  slight  repairs,  however,  were  ma<le  on  the  remaining 
8, 000  feet.  In  the  spring  of  1891  it  appeared,  on  examination,  that  the  old  mattress  h ad 
pulled  away  from  the  bank  at  five  places,  forming  breaks  ixom  120  to  225  feet  long.  It 
was  therefore  thought  advisable  to  risk  the  revetment  through  another  period  of  high 
water  without  reconstructiug  parts  of  it  and  making  general  repairs  to  the  entire  work. 

Repairs  were  commenced  August  26.  They  consisted  in  driving  anchor  piles  and 
constructing  new  sections  of  mattress  at  the  toe  of  the  bank,  where  the  old  mattress 
was  broken  at  the  water  line;  in  removing  the  stone  ballast;  inregradingandreballast- 
ing  the  bank ;  and  in  filling  up  holes  witn  brush.  The  mattress  was  ma<le  sufficiently 
wide  to  lap  over  the  inner  edge  of  the  old  one.    Its  width  varied  from  28  to  48  feet. 

The  subaqueous  part  of  the  work  and  hydraulic  grading  were  completed  Septcm- 
l)er  8,  and  the  shovel  grade  in  October.  Work  was  then  suspended  until  an  extreme 
low  stage  of  water  should  occur,  so  that  the  ballasting  could  be  made  as  thorough  as 
possible.  Work  was  resumed  February  8  and  completed  February  28,  1892,  during 
which  period  the  ballasting  of  the  bank  was  carried  to  the  stage  of  standard  high  water. 

The  details  of  cost  and  extent  of  the  work  are  shown  in  tne  following  statement: 

Statement. 


Class  and  ext<>iit  of  work. 


Sinking  44  revetment  anchor  piles : 

Labor  and  subBiHtence 

616  linear  feet  oak  piling 

672  linear  feet  of  cottouwood  piling  . 

75  bnslielM  coal 

50  pounds  of  8-inoh  spikes 


Driving  20  Cottonwood  revetment  anchor  piles : 

Labor  and  Anbaistenoe 

560  linear  feet  of  Cottonwood  piling 

50  busheb)  coal 


Weaving  48,101  square  feet— 1,223  linear  feet  of  mattress,  and 
anciioring  it  at  top  of  bank : 

Lalior  and  snbsisteuoe 

335  cords  of  brush 

J, 700  pounds  }-inch  wire  cable 

100  |-inch  iron  cable  fastenings 

100  |-inch  iron  cable  fastenings 


Ballasting  43,193  square  feet  of  mattress  below  water: 

Labor  and  subsistence 

220  cubic  yards  of  stone , 


Grading  bank:' 

Labor  and  subsistence,  grading  760  linear  feet =1,417  cubic 

yards,  by  water  jet 

249  buHhels  coal 

Labor  and  subsistence,  grading  1 ,490  linear  feet  by  shovel 

Powder  and  fuse 


Prices  of 
materials. 


$0. 17273 
.093 
. 11453 
.0325 


.093 
.11453 


1.7398 
.0447 


Cost  of  each 

class  of 

work. 


$73.03 

106.40 

62.60 

8.59 

L62 


36.77 

52.08 

5.73 


785.44 
582. 83 

75.99 
8.00 

10.00 


.95405 


BaUasting  96,983  square  feet =2,250  linear  feet  of  bank  with  stone: 

Labor  and  subsistence 

3,205  cubic  yards  of  stone 


Miscellaneous : 

Filling  holes  in  bank  with  brush  . . 

Kenewing  screen  fences 

Administration 

Incidental  expenses 

Service  of  steamer  Melusina 

Care  and  repair  of  plant  in  service . 

Total 


.11453 


22.50 
209.89 


102.52 
28.52 

25L40 
11.62 


.95405 


865.11 
3, 057. 73 


71.31 
29.50 
66.10 
384.32 
452.23 
288.46 


TotaL 


$252.14 


94.58 


1,462.26 


232.39 


394.00 


3, 922. 84 


1,291.92 
7,650.19  , 
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Harlem  revetment—The  constraction  of  revetment  below  Harlem,  Mo.,  was  begaa 
in  the  latter  part  of  the  last  fiscal  year,  bnt  had  to  be  entirely  snspended  after  com- 
pleting 700  feet  of  mattress  on  account  ot  high  water.  Tne  working  party  and 
plant  were  brought  irom  Kaw  Bend  to  Harlem  on  September  8  and  9  by  the  Melunnoj 
and  work  resumed  on  the  revetment  September  10. 

According  to  the  original  projeot,  the  revetment  was  to  be  2,740  feet  long.    On . 
account  of  shallow  water,  however,  80  feet  of  mattress  at  the  downstream  end  could 
not  be  constructed. 

About  the  time  that  the  work  proposed  in  the  project  was  completed  as  fSar  down- 
stream as  possible,  it  became  necessary,  on  account  of  the  bank  cutting  above  the 
revetment,  to  extend  the  work  385  feet  further  upstream  than  had  been  intended. 

Subsequently,  with  your  approval.  Dike  X  was  constructed  about  185  feet  below 
the  end  of  the  revetment,  between  which  and  the  dike  the  bank  was  ballasted. 

Notwithstanding  these  extensions  and  the  higher  prices  paid  for  labor  this  and 
last  year,  which  were  about  25  per  cent  in  excess  of  those  paid  in  former  years,  the 
oost  of  tnis  work  is  about  $5,000  less  than  was  estimated,  on  account  of  no  expense 
being  incurred  for  towboat  service.  The  cost  per  linear  foot  of  complete  revetaient 
is  $5.84.  The  mattress  and  grading  were  completed  October  17,  and  all  other  work 
November  10. 

The  following  statement  shows  the  details  of  cost  and  extent  of  the  Harlem  revet- 
ment: 

Statement. 


Class  and  extent  of  work. 


Prices  of 
materials. 


Coat  of 
eaeh  class 
of  work. 


Total. 


Sinkinff  129  reTetmant  anchor  piles : 

LaSor  and  sabsistenoe 

3,526  linear  feet  Cottonwood  piles. 

200  bushels  coal 

25  pounds  8-inch  spikes 


$0,093 
.11463 


Weaying  171,185  square  feet =2,429  linear  feet  of  mattress,  and  an- 
choring it  at  top  of  bank : 

Labor  and  subsistence 

1,111.5  oords  of  brush 

10,000  pounds  f-lnch  wire  cable 

2,000  pounds  l-ihch  wire  cable 

500  i-inoh  iron  cable  fiastenings 

97  |4noh  iron  cable  fastenings 


1.7398 
.0447 
.04 
.08 
.10 


Ballasting  107,000  square  feet  of  mattress  below  water : 

Labor  and  subsistenoe 

708.36  onbio  yards  of  stone 


.96405 


Grading  bank: 

Labor  and  sabsistenoe,  grading  1,3 


yards,  by  hydraulic  grader 


)  linear  fiBet=3,870  cubic 


bushels  of  coal. 
M>r  andsubsisteii 
1,235  oublo  yards,  by*8hover 


Labor  andsubsistenoe,  grading  and  trimming  1,695  linear  feet  ^ 
..  .    ,      ,     .^j- 


.11453 


Ballasting  180,880  square  feet= 
atone: 

Labor  and  subsistenoe 

4,083  cubic  yards  of  stone  . . . 


:  8,225  linear  feet,  of  bank  with 


ICisoellaneoas: 

Administration 

Incidental  expenses 

Service  of  steamer  Melnsina 

Care  and  repair  of  plant  in  service  . 


Amount 
Add  amount 


Total. 


expended  during  fiscal  year  of  1892 

»ant  expended  during  the  fiscal  year  of  1891. 


.95405 


$151.45 

827.92 

22.91 

.81 


1,587.26 

1,933.79 

447.00 

80.00 

40.00 

6.70 


125.82 
676.81 


195.14 
84.93 


281.85 


1.780.26 
8,895.39 


117.85 
661.90 
806.17 
514.26 


$503.09 


4,094.75 


801.63 


461.92 


5,675.65 


2,100.17 


13,637.21 
2,9$7.88 


16,565.09 


JEtut  Bottoms  revetment, — Slight  repairs  were  made  by  replacing  some  of  the  stone 
ballast  on  the  East  Bottoms  revetment,  the  cost  of  which  work  amounted  to  $116.18. 

Kaneas  City  and  Harlem  dikes. — ^Dike  work  was  resumed  on  the  Kansas  Oity  dikes 
in  September.  It  was  then  found  that  the  position  of  the  channel  had  chained  to 
such  an  extent  since  the  project  for  dike  work  had  been  approved  that  Dikes  I  and 
II  could  not  be  extended,  as  proposed,  without  completely  closing  navigation.    For 
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this  reason  Dike  I  wm  only  extended  60  feet  instead  of  160  feet;  Dike  U  262  instead 
of  300  feet. 

Dike  III  was  extended  to  its  proposed  fall  leng^^^by  constructing  371  feet  of 
doable>row  dike  and  222  feet  of  tnple>row  dike.  The  unfinished  norton  of  this  dike, 
constructed  in  June,  1891,  consisting  of  630  feet  of  single  row  ana  228  feet  of  double 
row  dike,  was  also  complete. 

The  extensions  of  Dikes  I,  II,  and  III  are  parallel  to  the  old  work  and  lap  over  it 
two  bents,  to  insure  ffood  connections. 

It  proveid  impossiDie  to  proceed  with  the  construction  of  Dike  lY,  on  account  of 
the  shallow  water  at  its  site. 

Dike  IX,  280  feet  long,  was  oonstmoted,  and  a  new  dikcL  No.  X,  was,  with  your  ap- 
proval, added  to  the  Harlem  system.  The  latter  dike  is  130  feet  long,  and  is  situated 
between  the  lower  end  of  the  Harlem  reyetment  and  Dike  Y.  Dikes  IX  and  X  are 
triple  row. 

The  details  of  the  dike  work  are  the  same  as  used  in  1890,  excepting  that  white- 
oak  piles,  instead  of  cottonwood,  were  used  for  the  outer  ten  bents  of  the  dikes. 

The  shore  oonneetions  of  Dikes  VII  and  VIII  that  were  washed  away  during  the 
June  rise  of  1891  were  rebuilt. 

The  cost  of  dike  work  is  as  follows,  viz : 

Completing  630  feet  of  single-row  dike,  begun  in  Juno,  1891 $184. 38 

Repairs  to  Dikes  VII  and  vm 189.78 

Completing  228  feet  of  double-row  dike 270. 98 

Constructing  431  feet  of  new  double-row  dike 1, 605. 69 

Constructing  993  feet  of  new  triple-row  dike 7,154.35 

Total -.: 9,405.18 

The  following  statements  show  the  cost  and  extent  of  double  and  triple  row  dike, 
cuustracted  during  the  fiscal  year  of  1892 :  ^ 

Statement  of  cost  of  constrwting  451  linear  feet  of  double-row  dike. 


Class  aiid  extent  oi'  work. 


Prioes  of 
mateiials. 


Cost  of 
each  class 
of  work. 


Total. 


Shiking  108  dike  piles : 

JjMct  and  su  bsis  tenoe 

22i  bushels  of  coal 

60  pounds  Sinoh  spikes 

20pounds  7-lnch  spikes 

3,072  linear  feet  Cottonwood  piling 

Weaving  440  linear  feet  of  foot  mat,  20  to  25  feet  wide =10, 130 
square  feet: 

Lifcbor  and  subsistence,  weaving 

Labor  and  subsistence,  ballasting 

62  cords  of  brush 

90  cubic  yards  of  stone 

50  pounds  wire 


$0. 11453 
.0325 
.0325 
.003 


$208.76 

25.66 

1.95 

.65 

341.60 


L7398 
.95405 
.037 


118.06 
34.78 

107.87 

85.86 

1.86 


Bracins  and  lashins : 

Labor  and  subsistence,  bracing  ... 
Labor  and  subsistence,  lashing — 

5,190  feet  B.M.  lumber 

770  pounds  |-inch  square  iron 

1,620  linear  feet  oottonwood  wales . 
950  pounds  |-inch  wire  cable 


Screening  431  feet  of  dike : 
Labor  and  subsistence — 

16  cords  of  brush 

54  pounds  40-penn}r  nails . 
70  pounds  No.  10  wire 


19.6058 
.022 
.0317 
.0447 


88.64 
46.60 
10L24 
16.04 
6L35 
42.47 


.0215 
.037 


61.64 

27.84 

1.16 

2.69 


Miscellaneous: 

Administration 

Incidental  expenses 

Service  of  steamer  Melusina 

Care  and  repair  of  plant  iu  sorvico. 


13.87 
77.93 
94.94 
60.55 


$578.51 


384.42 


343.24 


83.23 


247.29 


Total. 


1,605.69 


Cost  per  linear  foot,  $3,725. 
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Statement  of  cost  of  constructing  903  linear  feet  qf  triple-row  dike. 


Clasa  aud  extent  of  work. 


SinklBg  346  dike  piles  and  16  auchor  pileft: 
Labor  and  Bubfiistence 


Prices  of 
materlfl]^. 


754  bushels  coal . 

190  pounds  8  Inch  spikes 

55  pounds  7inch  spikes 

8,100  linear  feet  cotton  wood  piles. 
4,<i56  linear  f^t  oak  piles 


$011453 

.  o:r25 
.  o:v25 

.093 

.  17'J73 


Weavliig  and  ballasting  1,127  linciir  feet  (CI. 516  square  feet)  of  fool 
mat: 


Labor  and  subsistence,  weaving  mat . . . 
Labor  and  subsistence,  baHasting  mat  . 

377  cords  brush 

2,300  pounds  |  inch  wire  cable 

200  |-iuch  cable  fastenings 

550  cubic  yards  of  stone 

50  pounds  Ko.  10  wire 


1. 7398 
.0147 
.08 
.9:>406 
.037 


Bracing  and  lashing: 

Lai>orand  subsrstencc,  bracing. . 
Labor  and  subsisteuco,  lashiug  . 

22,496  feet,  B.  M.,  lumber 

2.663  pounds  |*inch  square  irou  . 

186  pounds  8-inch  spikcM 

2,944  pounds  |-inch  wire  cable. . . 
2,970  linear  feet  wales 


19. 5058 
.  022 
.  0.'{2."» 
.0447 
.0317 


Cost  of     I 
ea4^h  class 
of  work. 


$729.61 

86.86 

6.17 

1.79 

753.80 

804.23 


Total. 


716.92 
211. 14 
655.90 
102.81 
6.00 
2j4.7y 
1.85 


i 


306.32 
164.62 
438.80 

58. 59 

0.04 

131.60 

04.15 


Screening : 

Labor  and  subsistence 

36  cords  brush 

720  feet,  B.  M.,  lumb<>r 

1,080  linear  feet  cotton  woml  wmIos  . 

140  pounds  wire 

120  pounds  40-penuy  uails 

125  pounds  7-inch  spikes 


ri.3&1.4C 


1.73JW 
19.  50.>8 
.0.517 
.  «)37 
.2ir) 
.0325 


HisccUaneous : 

Administration 

Incidental  expenses 

Service  of  steiimor  Melnsina 

Caroand  repair  of  plant  in  Hervice. 


M9.00 
62. 63  i 
14.04  I 
:J4.24 
5. 18  1 

2.:,s! 


4.00 


2,229.35 


1,200.02 


241. 73 


61. 82 
347. 25 
422. 9;J 
209.  711 


Total. 


1,101.75 


Cost  of  per  linear  foot,  $7,205. 

To  complete  the  KausaA  City  aiid  Harlem  dikes  and  to  iiiuko  lliem  sccnro.  No8.  L 
and  II  Bhonld  be  extended  100  feet  and  40  feet,  respectively,  nud  n  new  dike  con- 
Rtructed  near  the  Winner  Bridge,  above  No.  I.  The  outer  ends  of  all  the  dikes  shouM 
be  buttressed  by  wings  similar  in  construction  to  the  main  bodies  of  the  diken.  Ilie 
necessity  for  this  precaution  is  apparent  from  an  inspection  of  Plate  i v,  which  show.s 
the  shape  of  the  bottom  at  and  under  the  ends  of  two  of  the  Harlem  dikes. 

It  is  believed  that  the  plan  proposed  of  extending  a  wing  downstream  about  80 
feet,  or  until  shoal  water  is  reached,  will,  in  most  cases,  prevent  the  ends  of  the 
dikes  from  being  overturned. 

Constmction  materials. — ^In  conducting  operations  in  the  vicinity  of  Kansas  City, 
Mo.,  during  the  fiscal  year  of  1892,  2,518.5  cords  of  willow  brush  were  used.  Of  this 
quantity  456  cords  were  on  hand  at  the  close  of  the  last  fiscal  year  and  2,063.5  conls 
procured  during  the  fiscal  year  of  1892.  Of  the  latter,  1,129.5  cords  were'i)urchased, 
delivered  on  the  river  bank,  and  1,369  cords  procured  by  hired  labor.  Tne  average 
cost  of  brush,  loaded  on  barges,  procured  during  1892,  was  $1.7176  per  cord. 

Eleven  thousand  six  hundred  and  forty-seven  and  thirty-six  one-huudredths  cubic 
yards  of  stone  were  used  in  constructing  works  of  improvement,  of  which  417  yards 
were  on  hand  at  the  end  of  the  last  fiscal  year  and  11,230.36  yards  purchased  at  an 
average  cost  of  $0.94423  per  yard. 

Seveui4)en  thousand  seven  hundred  and  twelve  linear  feet  ofcoltoiiwriod  piles  were 
on  hand  at  the  beginning  of  the  last  iisral  year,  and  8,200  linear  iert.  ]>ur(*hased  at  10 
c<*nts  per  linear  foot. 

Eight  thou.sand  nine  hundred  and  forty  linear  feet  of  uati\r  oak  piling  were  pur- 
chased at  the  mouth  of  Grand  River,  at  11  cent«  per  foot,  and  8,396  tV»et  of  white-oak 
piling  at  KanHa.«<  City,  Mo.,  at  16.6  cents  i>er  foot. 

The  yellow  pine  lunilK-r  used  lor  bracing  the  dikes  was  i»uvc]iased  during  the  last 
fit>cai  year. 
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Surve3f8,r-~The  following  epecial  surveys  were  made  under  the  Kansas  City  allot- 
ments, viz : 

At  Leavenworth,  Kans.,  in  July,  to  determine  the  effect  produced  on  the  direction 
of  the  current  of  the  Missouri  River  hy  the  spoil  hanks  formed  hy  coal  companies 
throwing  shale  and  slate  in  the  river ;  at  Bee  Creek  Bend,  ahove  Fort  Leavenworth, 
Kans.,  in  August,  to  determine  the  extent  of  erosion  in  the  unprotected  part  of  the 
bend;  in  the  vicinity  of  Kansas  City,  Kans.,  in  September  and  November,  to  deter- 
mine the  effect  of  the  dike  constructed  by  the  National  Water  Works  Company  and 
others  at  the  mouth  of  the  Kansas  River;  and  at  Harlem,  Mo.,  in  November  and 
December,  to  ascertain  the  extent  and  shape  of  the  accretions  formed  by  thq  Harlem 
dikes,  and  to  determine  the  boundaries  and  ownership  of  the  lands,  adjacent  to  the 
dikes. 

An  examination  was  also  made  of  the  Kansas  River  at  Riverview  Bridge  to  locate 
the  obstructions  under  that  structure. 

Reports  were  submitted  on  the  above  surv^eys,  and  10  tracings  of  maps  and  draw- 
ings relating  thereto  prepared  in  the  Kansas  City  office. 

The  cost  af  the  above  surveys  amounted  to  $337.35. 

SYSTEMATIC  IMPROVEMENT  IN  THE  FIRST  REACH. 

Projects, — In  compliance  with  your  verbal  instructions,  preliminary  projects  for 
the  systematic^improvement  of  the  Missouri  River  in  the  First  Reach  were  submitted 
under  date  of  April  16. 1891.  These  projects  were  in  outline,  and  based  on  data 
furnished  by  the  shore-line  survey  of  December,  1890. 

By  your  letter  of  May  18,  1891, 1  was  advised  of  the  Commission's  approval  of  a 
part  of  one  of  the  projects  and  instructed  to  proceed  with  preparations  for  work, 
which  was  to  be  be^un  as  soon  as  possible. 

It  was  proposed  m  the  project  selected  by  the  Commission  to  rectify  the  shore 
lines  of  the  river  between  a  point  one-half  mile  beluw  the  mouth  of  Moreau  River 
and  the  head  of  Dodd  Island  by  reducing  the  river  to  a  uniform  width  of  1,000  foot 
at  a  stage  of  about  2  feet  above  standard  low  water,  and  by  traiuing  it  into  Osage 
Chute,  between  Dodd  Island  and  the  right  bank. 

Tlie  principal  features  of  this  project  consisted  in  having  the  rock  bluff  as  a  per- 
manent bank  on  one  side  of  thenver  over  the  entire  retMih  which  it  was  desired  to 
improve,  and  in  avoiding  the  wide  and  shallow  river  below  Barkersville,  which  for 
many  years  past  has  been  a  source  of  great  delay  and  pecuniary  loss  to  steamboat- 
men  when  the  river  was  below  a  mid-stage.  ' 

The  means  proposed  for  accomplishing  these  results  consisted  of  three  ^oups  of 
permeable  dikes,  referred  to  as  Groups  I,  II,  and  III.  The  dikes  composing  these 
groups  are  designated  by  numbers  on  the  accompanying  map  (Plate  v).  The  pro- 
files of  the  dikes  are  shown  oh  Plates  vi.  vii,  and  viii. 

Group  I  consists  of  three  dikes,  Nos.  1, 2,  and  3. 

The  x)urposes  of  these  dikes  are  as  follows,  \it: 

First.  To  deepen  and  enlarge  the  right-hand  chute,  in  which  the  channel  has  for 
several  years  been  close  and  crooked  at  low  stages  of  water,  by  closing  the  left-hand 
chute  at  and  above  the  **  towhead." 

Second.  To  diminish  the  discharge  of  Harlan  Chute  so  that  its  effect  in  (^hanging 
the  direction  of  flow  of  the  main  stream  at  the  foot  of  Harlan  Island  would  be  les- 
sened. 

Group  II,  as  proprosed,  comprised  eight  dikes.  The  construction  of  three  of  these, 
vi  z,  Nos.  9, 10,  and  11,  was  approved.  Those  not  approved  consisted  of  four  short  dikes 
between  A^Ewing  and  Dike  No.  9,  and  one  dike  immediately  below  the  mouth  of 
Rising  Creek. 

The  purpose  of  the  second  group  of  dikes  is  to  prevent  the  channel  from  making  a 
short  crossing  from  Rising  Creek  to  Harlan  Island  by  buildinf^  up  a  new  shore  line, 
with  a  flatter  curvature,  outside  of  the  old  one,  between  A  E  wing  and  Rising  Creek. 

Nine  dikes  were  proposed  in  Group  III.  These  dikes  were  intended  to  build  up  a 
shore  line  between  the  foot  of  the  towhead  and  Barkersville,  and  to  train  the 
river  into  Osage  Chute,  llie  construction  of  the  six  dikes,  Nos.  18, 14, 16, 17, 18,  and 
19,  and  of  the  parts  of  Dikes  20, 21,  and  22  adjoining  the  left  bank  was  approved.  8ub> 
sequently,  by  your  advice,  Dikes  13a  and  ISb  were  added  to  Group  III,  as  the  gap 
between  13  and  14  was  considered  too  great. 

In  the  summer  and  fall  of  1891  borings  wei^  made  across  Osagio  Chute.  From  these 
borings  it  appeared  that  the  area  of  the  chute  down  to  bed  rock,  or  to  the  line  of 
probable  scour,  would  be  insufficient  to  pass  the  whole  volume  of  the  Missouri  with- 
out considerable  lateral  enlargement  of  the  section  by  the  erosion  of  a  portion  of 
Dodd  Island.  For  this  reason  the  original  project  was  modified,  by  your  direction, 
in  February,  1892. 

The  proposed  modification  consists  in  training  the  river  between  Dotld  Inland  nnd 
CAte  Sans  Dessein,  instead  of  turning  it  into  Os^e  Chute. 

By  this  change  in  plan  Dikes  Nos.  16  to  22  were  shortened,  their  direction  slightly 
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changed,  80  as  to  make  them  noimal  to  the  new  linee  of  rectification,  and  three  aap- 
plementiuy  dikee,  Via,  18a,  and  19a,  projKMed. 

In  the  Bprinff  of  1892  it  was  estimated  that  the  balance  of  fhnds  that  wonld  prol>> 
ably  be  arailable  after  completing  the  proposed  works  between  Morean  River  and 
Dodd  island  wonld  be  snfficient  to  initiate  tne  improvement  of  the  reach  of  river  be- 
tween the  foot  of  Murray  Bend  and  the  [Morean  by  deepening  the  channel  over  » 
short  but  shallow  reach  situated  abont  1^  iniles  below  Jeflferson  City.  In  accordance 
with  yonr  instructions,  therefore,  projects  for  that  improvement  were  submitted  on- 
der  date  of  February  9, 1992. 

The  natural  head  of  the  reach  is  the  bluff  contact  above  Stanley  Island,  and  tl&e 
improvement  will  finally  have  to  be  extended  to  that  point  to  insure  a  stable  regi- 
men for  the  river  below  the  foot  of  Murray  Bend. 

A  plan  of  complete  improvement,  however,  could  not  at  that  time  be  entertained, 
on  account  ofits  great  cost. 

It  was  propose^  in  one  of  the  projects  submitted,  to  concentrate  the  river  in  the 
right-hand  cnute,  between  Cedar  City  and  Moreau  River,  by  closing'  the  left-hand 
chute  by  the  five  dikes^  A,  B,  C,  D,  and  £ ;  to  counteract  the  effect  of  the  irregular 
shore  line  below  Jefferson  City,  which  causes  the  river  to  cross  to  the  head  of  Cedar 
Island,  by  constructing  seven  short  dikes  on  the  water  front  of  the  town;  and  to 

Erevent  a  flow  from  the  right  into  the  left  hand  chute,  opposite  the  head  of  Cedar 
sland,  by  Dikes  O  and  P. 

This  project  being  approved  in  part  by  the  Commission,  I  received  your  instruc- 
tions  to  proceed  with  the  construction  of  Dikes  O  and  P  when  an  opportunity  for 
doing  so  occurred.    Dike  Q  was  subsequently  added  to  this  group. 

Standard  high  and  Uw  water. — ^A  temporary  gauge  was  established  at  Ewing  Land- 
ing June  21, 1891,  and  a  permanent  one  just  below  the  mouth  of  Rising  Creek  August 
7.  The  latter  is  known  as  the  Ewing  gauge  and  is  used  as  the -standard  gauge  in 
the  First  Reach.  The  elevations  of  the  planes  of  standard  low  and  high  water  were 
determined  approximately  in  the  summer  of  1891  for  the  £wing>  gauge  as  108.5  feet 
and  120.8  feet  above  St.  Louis  directrix,  respectively.  During  the  past  ten  months 
a  more  complete  set  of  ^auge  readings  was  obtained,  from  which  it  appears  that  the 
elevation  of  standard  high  water  should  be  122  feet.  These  observations  confirm  the 
elevation  of  standard  low  water  as  first  determined,  i.  e.,  108.5  feet.  The  method 
employed  for  establishing  the  elevations  of  high  and  low  water  consisted  in  ascer- 
taining, for  all  stages,  the  relations  between  the  Ewing  ^auge  and  the  Jefferson 
City  gauge.  This  was  done  by  plotting  simultaneous  readings  of  the  two  gauges  as 
ordinates  and  abscissse,  respectively 

As  the  planes  of  high  and  low  water  for  the  Jefferson  City  gauge  were  already 
well  established,  the  corresponding  elevations  on  the  Ewing  gauge  were  obtained 
from  the  relations  between  the  two  gauges. 

*Survey8, — Cross  sections  of  the  river  were  sounded  in  June,  1891,  on  the  line  of  each 
of  the  cukes.  These  and  other  sections  situated  about  halfway  between  the  dikes 
were  fre4)uently  sounded  at  different  stages  of  water  during  the  progress  of  the 
work.  Discharge  measurements  were  made  for  about  every  foot  on  the  gauge  of  the 
different  chutes  formed  by  the  ''tow-head,"  Harlans  Island,  the  middle  bar  opposite 
BarkersviUe,  and  the  middle  bars  between  Cedar  City  and  Moreau  River. 

Borings  were  made  on  twelve  sections  in  the  Missouri  River  above  the  head  of 
Dodds  Island;  also  on  one  section  in  Osage  Chute  and  one  in  Kate  Howard  Chute. 

The  computations  of  discharge  measurements  observed  np  to  November  SO  and 
drawings  of  the  borings  were  rorwarded  to  your  office  under  date  of  February  10, 
1892.  The  discharge  observations  made  this  spring  and  summer  are  forwarded  as  a 
separate  report  to  we  secretary  of  the  Commission.  * 

A  complete  low-water  survey  was  made  of  the  river  between  Stanley  Island  and 
Fergusons  Landing  in  December,  a  map  of  which  (PI.  v)  is  used  for  reference  in 
this  report.  Surveys  were  also  made  where  extensive  or  important  changes  in  shore 
line  have  occurred  since  December.  These  changes  are  shown  on  the  map  for  Har- 
lans Chute  and  the  ''tow-head.'' 

lHkecan9trucH<m, — ^The design  adopted  for  the  dikes  in  First  Reach  resembles  closely 
that  followed  at  Kansas  City  and  Harlem  in  1889, 1890,  and  1891,  and  is  fully  de- 
scribed in  my  reports  for  those  years. 

The  details,  however,  differ  from  those  of  the  dikes  formerly  constructed  in  the 
following  particulars,  viz: 

1st.  In  using  yellow  pine  instovd  of  cottonwood  wales  for  bracing  the  dikes  longi- 
tudinally. 

2d.  In  making  the  woven  foot  mat  wider. 

3d.  In  constructing  a  win^  under  the  stream  end  of  each  dike,  cxteudine  down- 
stream 50  to  60  feet,  for  bracmg  the  ends  of  the  dikes  against  the  effects  of  severe 
scour.  The  wings  are  of  the  same  construction  as  double-row  dike,  and  are  placed 
at  right  angles  to  the  dikes. 

4th.  In  making  the  dike  screen  of  large  poles  instead  of  ordinary  willows. 
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Pile  iinking  and  driiHUflr.— Cottonwood  piles  were  used  for  tlie  dikes  constructed 
prior  to  March  1,  excej^ing  for  nineteen  bents  at  the  stream  ends  of  the  dikes,  for 
which  white-oak  piles  were  used.  After  March  1  piles  of  different  varieties  of  na- 
tive oak  Vere  procured,  as  they  were  found  only  slightly  more  expensive  than  Cot- 
tonwood, although  greatly  superior  materials. 

The  piles  were  sunk  by  the  water  jet  or  driven  either  by  a  Cram  steam  hammer,  a 
steam  pile-driver,  or  horse  pile-drivers.  The  water  jet  was  used  in  preference  to  the 
other  methods  where  there  was  sufficient  water  to  float  a  pile-sinker  or  the  materials 
forming  the  ground  could  be  penetrated  by  the  jet,  as  better  speed  could  be  made 
at  less  cost  than  by  the  other  methods  and  a  better  line  maintained  for  the  dike  piles. 

Three  different  types  of  pile-sinkers  were  used.  These  differed  only  in  the  arrange- 
ment of  the  leads  on  the  cross  boat,  as  follows,  viz :  The  old  type  of  sinker,  with 
derrtck,  high  platfonn,  and  two  sets  of  loads;  a  three-lead  sinker,  first  used  at  Kan- 
sas City  in  1889,  and  a  six-lead  sinker,  which  was  used  for  the  first  time  in  the  First 
Reach.  The  latter  apparatus  wa«  designed  for  working  from  the  shore  outward,  on 
either  side  of  the  river,  with  the  main  boat  lying  against  the  upstream  line  of  piles. 

During  four  consecutive  days,  when  the  three-load  sinker  worked  continuously  on 
one  dike,  148  piles  were  sunk,  with  a  total  penetration  of  3,468  feet.  The  best  day's 
work  done  by  one  sinker  consisted  in  sinking  48  piles,  with  a  penetration  of  1,100 
feet. 

A  Cram  steam  hammer  was  used  for  the  pile  work  on  dikes  9  and  10.  It  was 
mounted  in  a  set  of  leads  52  feet  hu|h,  placed  on  the  end  of  a  100-foot  barge.  The 
machine  is  one  ofthe  largest  size;  it  has  a  40-inch  stroke,  and  weighs  about  8,400 
pounds.  The  hammer,  or  ram,  weighs  about  5,500  pounds.  The  hammer  was  run 
at  a  speed  of  about  52  blows  per  minute,  with  an  average  stroke  of  38  inches.  When 
no  delay  occurred,  from  parts  of  the  apparatus  breaking,  etc.,  a  day^s  work  consisted 
in  driving  about  31  i)iles  through  sand  and  gravel,  with  a  total  penetration  of  about 
570  feet. 

The  performance  of  the  machine  was  veiy  satisfivctory.  The  piles  were  driven  tot 
a  penetration  of  about  25  feet,  or  until  they  shattered  to  such  an  extent  that  they 
could  not  be  driven  any  farther.  Cottonwood  piles  sometimes  began  to  shatter  after 
receiving  about  fifty  blows  and  attaining  a  penetration  of  only  10^^  feet,  although 
one  pile  received  420  blows,  getting  a  penetration  of  23^  feet,  before  it  be^an  to  shat- 
ter.   An  oak  pile  received  814  blows,  penetrating  21^  feet,  before  shattering. 

A  steam  pile-driver  with  a  1,600-pound  hammer,  mounted  on  a  64-foot  barge,  was 
used  to  drive  piles  at  the  shore  ends  of  dikes  and  to  close  gaps  left  between  sections 
of  pile  work  where  there  was  not  enough  space  to  handle  one  of  the  large  pile- 
sinkers. 

Two  horse  pile-drivers,  with  800  and  1,200  pound  hammers,  were  used  during  the 
winter  months  to  drive  piles  for  the  first  group  of  dikes  after  it  was  discovered  that 
the  Cram  hammer  could  not  be  operated  on  account  of  the  boilers  furnished  for  it 
being  too  small.  They  were  unsatisfactory  on  account  of  being  slow  and  expensive, 
and  mtiot  being  able  to  give  enough  penetration. 

The  following  table  shows  the  details  of  pile-sinking  and  pile-driving  by  the  above 
methods  on  the  dikes  in  the  First  Reach  during  the  fiscal  year  of  1892. 

Table, 


Nniuber  of  piles,  average  penetration,  and  method  of  sfnking. 

Water  jet. 

Cram  hammer. 

Steajn  driver. 

Horse  drivers. 

Num- 
ber. 

Average 
penetra- 
tion. 

Num- 
ber. 

Average 
penetra- 
tion. 

Num- 
ber. 

Average 
penetra- 
tion. 

Num- 
ber. 

Average 
penetra- 
tion. 

1 

390 
815 
767 
108 

21.5 
22.1 
19.9 
23.4 

80 

22.3 

80 
58 
90 

17.8 
21.0 
17.6 

480 

64 

146 

3 

9.9 

2 

9  9 

3 

10.0 

9 

13 
207 
268 

21.7 
18.7 
17.9 

14.0 

10 

11 

» 

279 

380 

318 

372 

flO 

45 

262 

268 

80 

20.1 
22.7 
22.8 
22.8 
22.6 
21.9 
20.2 
•      22.6 
22.0 
22.1 

13 

13a 

135 

12 
13 

21.6 
24.8 

• 

14 

39 
13 

19.7 
20.8 

16 

17 

0 

p 

Q 

' 

Total 

4,153 

21.8 

533 

18.8 

280 

18.9 

693 

10.1 
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Foot  mattress. — Ab  above  stated,  the  dike  foot  mat  was  made  wider  for  tlie  ^ikesin 
the  First  Reach  than  for  those  oonstructed  in  the  vieinity#f  Kansas  City.  This 
change  was  considered  advisable,  as  a  greater  scour  was  expected  to  occur  on  ac- 
count of  the  periods  of  high  water  being  longer  than  at  Kansas  City. 

The  widths  of  foot  mat  Jis  constructed  In  the  First  Reach  are  as  follows,  viz:  For 
single-row  dike,  11  to  15  feet;  for  double-row  dike,  21  to  30  feet,  and  for  triple-row 
dik^,  35  to  50  feet.  Where  the  mat  was  made  of  the  lesser  widths,  the  upper  edge 
projected  5  feet  above  the  upper  line  of  piling  in  the  double-row  dike,  and  10  feet 
above  in  the  triple-row  dike.  Whenever  a  wider  mat  was  used,  the  extra  width  was 
given  to  that  part  of  the  mat  above  tlie  upper  line  of  piles.  At  100  feet  from  the 
stream  end  of  the  pile  work  tha  width  of  the  mat  was  gradually  increaaed  so  as  to 
be  65  or  70  feet  wide  at  the  outer  bent  of  piles,  beyond  which  point  it  was  carried 
40  feet.    It  was  also  extended  downstream  around  the  wing. 

While  the  mat  was  under  construction  in  a  swift  current  it  was  prevented  from 
being  turned  under  by  three-eighths  inch  wire  cables  exti^nding  through  it  and 
attached  above  the  surface  of  the  water  to  mooring  piles.  Tlie  latter  were  placed 
above  the  upper  edge  of  the  mat  a  distance  of  about  live  times  the  depth  of  water 
at  the  dike.  The  mooring  piles  and  cables  were  placed  from  20  to  60  feet  apart,  de- 
pending on  the  velocity  of  the  current.  As  it  also  proved  impossible  to  prevent  a 
wide  mat  from  rolling  under  while  being  sunk  in  the  swift  currents  often  encoun- 
tered, another  set  of  cables  was  carried  through  the  mat  and  made  fast  around  the 
mooring  piles  where  the  latter  entered  the  groun^^  the  end  of  each  cable  that  was 
wound  around  the  pile  being  forced  to  the  bottom  by  a  pike  pole.  After  this  ar- 
rangement of  anchor  cables  was  introduced  no  difficulty  was  experienced  in  sink- 
ing tHe^mat,  lying  above  the  |)iles,  even  and  close  to  the'bottom. 

It  sometimes  proved  difficult  to  get  the  mat  sunk  between  the  dike  piles  without 
excessive  ballasting,  on  account  of  its  binding  against  the  piles.  This  difficulty  was 
finally  overcome  by  using  a  device  somewhat  similar  to  that  employed  on  the  Atch- 
ison dikes.  This  consisted  in  leaving  openings  in  the  mat  by  weaAnng  it  around 
barrels  suspended  from  the  piles  by  wire  bales. 

Bracing  dikes, — As  the  quantity  and  size  of  the  floating  driftwood  in  the  Missouri 
is  greater  below  Grand  River  than  above,  it  was  thought  advisable  to  make  the  dike 
bracing  stronger  than  formerly.  This  was  done  by  usmg  6  by  8  inch  and  6  by  6  inch 
yellowpine  lumber  for  bracing  the  piles  of  the  outer  150  feet  and  the  main  bodies 
of  the  dikes,  respectively,  instead  of  the  cotton  wood  wales  used  hitherto  for  that 
purpose,  over  the  entire  length  of  dike. 

The  diagonal  and  transverse  braces  are  of  the  same  dimensions  as  employed  in 
former  work;  also  the  method  of  attaching  them  to  the  piles  by  five-eighths-inch 
drift  bolts  and  three-eighths-inch  cable  lashings. 

Dike  screen. — The  screen  formerly  used  has  not  proved  entirely  satisfactory,  on 
account  of  being  too  weak  and  the  fastenings  not  holding.  The  following  plan  was 
therefore  devised,  viz: 

Sharpened  poles  2^  to  3^  inches  in  diameter,  spaced  about  li  inches  in  the  clear, 
were  forced  through  the  foot  mat  and  nailed  to  the  upper  face  of  the  downstream 
wales  by  20-penny  or  30-penny  wire  car  nails.  When  the  distance  between  the  foot 
mat  and  the  wales  was  greater  than  10  teot,  and  the  stage  of  water  permitted,  the 
poles  were  also  nailed  to  4  by  4  inch  pine  stringers,  which  were  spiked  to  the  lower 
line  of  piling,  halfway  between  the  wales  and  the  foot  mat. 

Group  /.—-File-sinking  was  begun  on  the  first  group  of  dikes  July  9.  Every  effort 
was  made  to  get  it  completed  before  the  stage  of  water  declined  enough  to  make  it  too 
shallow  to  float  the  pile-sinkers  over  the  sand  bars  on  the  line  of  the  dikes. 

The  construction  of  foot  mat  was  begun  August  13.  It  was  desired  to  begin  this 
work  sooner,  but  it  was  impossible  to  get  the  necessary  brush,  a&  the  patches  were 
too  muddy  to  use  teams  in  hauling,  on  account  of  being  overflowed  by  the  preceding 
June  rise.  Between  August  15  and  20  the  river  rose  6  feet.  According  to  the  rec- 
ords of  the  Jeff'erson  City  gauge,  a  rise  of  such  magnitude  at  this  time  of  the  year 
was  entirely  unprecedented.  It  was  accompanied  by  a  great  deal  of  driftwood,  wnich 
was  blown  by  a  strong  south  wind  to  the  north  side  of  the  river,  where  it  lodged 
against  the  dike  piles.  As  the  piles  had  not  been  braced,  the  lumber  ordered  for 
that  purpose  not  having  arrived,  about  250  piles  out  of  1,000  that  had  been  sunk 
were  bent  over,  washed  out,  or  broken  off.  ' 

Immediately  after  the  rise  the  river  declined  rapidly  to  a  one-third  stage,  and  left 
the  dike  piles  filled  with  tangled  masses  of  driftwood'  and  surrounded  by  sand  bars 
senaratecl  by  sloughs  and  shallow  chutes.  This  made  it  impossible  to  complete  the 
diKes  until  the  river  was  frozen  or  there  was  another  high  stage  of  water.  Wherever 
there  was  sufficient  water  to  operate  the  floating  plant,  however,  work  was  carried 
ahead  on  this  group. 

As  it  was  of  the  highest  iniportan<'e  that  these  dikes  should  be  completed  before 
the  spring  floods  occurred,  it  was  decided  to  finish  them,  if  possible,  during  the 
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winter  and  to  nse  the  Cram  steam  hammer  for  pile-driving.  A  party  was  accordingly 
organized  early  in  December,  and  quartered  on  three  small  qnartet-boats  placed  un- 
der the  stream  end  of  Dike  2.  The  necessary  lumber,  pileS;  and  brush  were  distrib- 
uted on  the  lines  of  the  dikes,  and  arrangements  made  for  the  purchase  of  stone,  to  be 
delivered  at  the  dikes  from  a  quarry  on  the  Callaway  County  side  of  the  river. 

The  Cram  steam  hammer  and  leads  were  also  taken  to  the  bar  and  gotten  ready 
for  service.  The  boiler  purchased  for  operating  the  hammer  now  proved  too  small 
for  that  purpose,  and  a  larger  one  was  procured,  under  a  guaranty  from  the  dealer. 
This  latter  boiler  also  proved  too  small. 

As  over  a  tuonth  had  been  lost  in  trying  to  get  the  hammer  to  work,  and  very  little 
time  remained  until  the  river  mi^ht  be  expected  to  open,  it  was  decided  not  to  get 
another  boiler,  but  to  drive  the  piles  by  horse  pile-drivers.  In  the  meanwhile  mat- 
weaving  and  dike-bracing  progressed  as  well  as  could  be  expected  with  unfavorable 
weather  to  contend  with.  Vexj  little  mat,  however,  was  ballasted,  as  only  a  small 
quantity  of  the  stone  engage<l  was  famished  on  accolint  of  the  alni€»st  impassable 
condition  of  the  road  between  the  quarry  and  the  dikes. 

As  there  appeared  to  be  no  probability  of  getting  the  quantity  of  stone  required 
until  the  river  rose  several  feet  in  the  spring,  several  expedients  were  employed  to 
prevent  the  unballasted  mat  from  floating  wlien  the  river  rose.  These  consisted  in 
burying  the  upstream  edge  of  the  mat  in  a  deep  furrow,  and  in  spiking  cleats  to  the 
piles  on  top  of  the  mat.  Althoagh  the  latter  device  answered  in  some  cases,  wherever 
scour  occurred  under  the  mat  that  action  was  increaHed  by  the  mat  floating  on  ac- 
count of  not  being  ballasted.  Work  continued  until  February  8,  when  it  had  to  be 
suspended  for  several  days  on  ac^^onnt  of  a  rise  in  the  river. 

Most  of  the  unused  dike  materials  lying  on  the  ice  and  sand  bars  were  now  gath- 
ered up  and  lashed  on  top  of  the  dikes,  when  another  sudden  rise  occurred,  which  re- 
sulted in  140  feet  of  unballasted  foot-mat  on  Dike  3  being  washed  out.  About  320  feet 
of  unfinished  double-row  dike  on  Dike  1  was  also  damaged. 

Advantage  was  taken  of  the  opportunity  given  by  this  rise  to  get  se\eeral  barge 
loads  of  stone  to  the  dikes,  wherever  tho  water  was  deep  enough,  so  as  to  ballast  the 
foot-mat  that  could  be  reached,  where  this  had  not  already  been  done. 

Another  sharp  rise  occurred  in  March,  which  swept  away  the  320  feet  of  Dike  1  which 
was  damaged  in  February,  but  which  it  had  not  been  possible  to  repair  on  account 
of  the  water  being  too  shallow  to  get  plant  and  materials  to  the  dike. 

As  the  part  of  the  dike  that  had  been  breached  was  now  accessible  it  was  rebuilt, 
and  was  completed  just  in  time  to  avoid  being  again  destroyed  by  another  rise  in  the 
latter  part  of  March.  Dike  3  was  also  completed  at  this  time.  During  the  latter 
rise  about  200  feet  of  donble<row  dike  at  the  shore  end  of  Dike  1,  where  the  dike 
crosses  the  bed  of  an  old  slough,  was  washed  out. 

Work  was  resumed  at  the  outer  end  of  Dike  2  April  10,  and  the  dike  completed  to 
within  70  feet  of  its  full  length  early  in  May.    This  practically  completed  the  first 
group  of  dikes,  on  which  no  further  work  was  done  during  the  remainder  of  the  fiscal  . 
year. 

During  the  extreme  high  stage  of  water  in  April  and  May,  breaches  occurred  near 
the  shore  ends  of  Dikes  2  and  3.  These  breaches  were  through  the  single  and 
double-row  dike  which  was  hurriedly  constructed  in  February  so  as  to  have  the 
dikes  completed  before  the  ice  in  the  river  broke  up.  Most  of  the  foot-mat  was  un- 
ballasted, as  it  was  impossible,  as  explained  above,  to  get  the  stone  for  that  purpose. 
The  dike  piles  were  also  driven  by  horse  hammer-drivers,  the  only  means  then 
available,  and  could  not  be  given  very  deep  i)enetrations.  The  extent  of  dike 
washed  out  in  the  first  group  during  the  extreme  high  water  in  May  was  646  feet  of 
single  row,  685  feet  of  double  row,  and  250  feet  of  triple  row. 

During  the  higher  stages  of  water  the  upper  end  of  the  "towhead"  was  gradually 
washed  away  (see  Plate  V),  and  about  70  feet  of  Dike  3,  where  it  joined  the  "  tow- 
head,"  destroyed. 

Group  II. — The.^ construction  of  the  second  group  of  dikes  was  begun  as  soon  as  it 
was  made  impossible,  by  shallow  water,  to  proceed  further  with  the  first  g^oup. 

It  was  found,  however,  that  i^iles  could  not  be  sunk  by  the  wateijet  through  the 
bed  of  coarse  gravel,  sand,  and  disint^^grated  rock  of  which  the  bottom  is  composed 
at  Dikes  10  and  11.  When  this  was  made  evident,  it  was  decided,  after  consulting 
with  you,  to  procure  a  Cram  steam  hanmier  for  driving  the  piles  at  those  dikes,  as 
that  apparatus  appeared  to  be  better  adapted  to  giving  deeper  penetrations  to  the 
Cottonwood  piles,  without  shattering  them,  than  was  possible  with  a  steam  pile- 
driver.  The  hammer,  leads,  and  a  ^-horse  power  Lidgerwood  engine  and  boiler 
were  accordingly  purchased  and  driving  begun  in  the  latter  part  of  October. 

The  dikes  were  entirely  completed  to  witliin  about  150  feet  of  their  proposed  ends 
in  December.  They  were  not  constructed  full  length,  as  it  was  thought  that  by 
doing  so  the  width  of  the  chauuel  between  them  and  the  ''towhea<l"  would  be  too 
greatly  reduced.    Tho  ice  was  cut  away  around  the  ends  of  the  dikes  in  the  latter 
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part  of  January,  and  wont  out  without  injury  to  them  when  the  river  opened.  Dur- 
ing the  recent  high  water  these  dikes  were  subjected  to  as  severe  a  test  from  that 
source  as  can  ever  be  expected,  without  dama<;e. 

Chroup  III. — The  construction  of  Dikes  13, 13a,  13&,  and  14,  of  the  third  group,  was 
begun  August  29,  and  continued  until  the  early  part  of  December,  at  which  time 
work  was  suspended  on  account  of  the  extreme  low  stage  of  water.  Work  was  re- 
sumed in  the  latter  part  of  March,  and  the  dikes  completed,  excepting  200  feet  of 
screeu  on  Dike  14,  early  in  April. 

The  construction  of  Dikes  16  and  17  was  begun  in  the  latter  part  of  March,  but 
work  on  them  had  to  be  suspended  early  in  April  on  account  of  tne  high  Vrater. 

During  the  rise  in  the  riv^  that  occurred  between  March  7  and  15,  a  breach  of 
about  1^  feet  was  made  through  the  middle  of  Dike  13.  Sections  soundml  on  the  line 
of  the  dike,  before  the  breach  occurred  and  immediately  afterwards,  are  shown  on 
Plate  IX.  It  appears  from  these  sections  that  the  breach  is  situated  where  there  had 
been,  on  June  4, 1891,  a  well  deiiued  channel. 

When  the  dike  wiis  constructed  in  September,  the  current  at  that  part  of  the  river 
waa  very  sluggish,  in  consequence  of  which  the  channel  was  filled  up  with  very  fine 
sediment. 

It  is  probable,  notwithstanding  the  conditions  described,  that  the  dike  would  not 
have  been  damaged  if  those  in  Group  I  could  have  been  completed  before  the  river 
i-ose  in  March.  During  that  rise,  however,  a  section  of  foot-mat  washed  out  from 
Dike  3  and  lodged  on  Dike  13.  Fragments  of  broken  dike  work  from  Dikes  1  and  3 
^and  an  immense  quantity  of  driftwood  accumulated  against  the  section  of  mat  and 
along  the  upper  side  of  the  dike,  making  a  dum,  through  the  upper  part  of  which 
there  was  practically  no  escape  for  the  water.  In  conHcquence  tne  cmxent  was  de- 
flected to  the  bottom,  and  scour  took  place  around  some  of  the  piles,  until  they  did 
not  have  sufficient  penetration  left  to  witliHtaud  the  pressure  against  the  dike. 

During  the  extreme  high  water  between  May  10  and  15  the  bank  behind  Dike  136 
was  out  away  for  about  125  feet.  No  damage  was  done  to  the  dike,  however,  ex- 
cepting to  wash  out  the  mat  at  the  shore  end.  The  cause  of  this  occurrence  is  very 
obscure.  It  happened  while  the  dike  was  entirely  covered  by  water.  With  the  ex- 
ception of  the  breach  in  Dike  13,  the  dikes  in  the  third  group  ar«  in  perfect  con- 
dition. 

Cedar  Island  d%ke9. — ^When  work  was  suspended  at  Dikes  16  and  17  one  of  the  con- 
struction parties  was  moved  to  the  head  ot  Cedar  Island  and  work  begun  at  Dike  O 
April  19.    A  second  part^  beean  work  at  Dike  P  April  29. 

All  necessary  preparations  nad  now  been  made  and  the  organization  of  the  parties 
perfected,  so  tnat  it  was  expected  to  carry  on  work  rapidly  and  economlciJly .  Stormy 
weather  and  almost  constant  rains,  however,  intertered  and  prevented  satisfEkctory 
progress  being  made. 

On  account  of  a  rapid  downstream  movement  of  the  crossing,  and  the  bars 
above  and  below  it  opposite  the  head  of  Cedar  Island,  it  became  evident  that,  if 
Dikes  O  and  P  were  constructed  as  planned,  they  would  lie  entirely  across  the  lower 
end  of  a  large  channel  which  had  been  formed  within  a  few  weeks,  as  above  de- 
scribed. It  was  therefore  decided,  in  a  consultation  with  you  on  May  2,  to  com- 
plete only  about  800  feet  of  Dike  O^  to  change  the  plan  of  Dike  P  by  mfucing  the 
outer  1,000  feet  normal  to  the  dfrection  of  the  current  on  the  crossing,  and  to  con- 
struct another  dike  (Q)  1.000  to  2,000  feet  below  Dike  P. 

On  the  night  of  May  4  the  river  rose  2  feet,  bringing  a  lar^e  quantity  of  very 
heavy  driftwood  and  large  sawlogs,  which  gathered  against  Dike  O.  Every  efi'ort 
was  made  to  get  the  foot-mat  sunk  and  the  piles  braced,  but  with  only  partial 
success,  and  several  hundred  feet  of  unfinished  dike  were  lost.  The  construction  of 
Dike  Q  was  carried  on  until  May  9,  when  it  was  suspended  on  account  of  the  extreme 
high  water,  as  it  was  evident  that  by  attempting  to  proceed  any  further  a  great  risk 
would  be  incurred  of  losing  more  work. 

During  the  past  year  the  fall  has  proved  the  most  favorable  season  for  dike  con- 
struction, and  spring  the  most  unfavorable.  During  the  former  work  was  not  inter- 
fered with  to  any  great  extent  by  rain  or  stormy  weather,  and  the  change  in  stage 
of  water  was  gradual,  whereas  during  the  latter  season  the  reverse  conditions  pre- 
vailed. 

The  work  done  during  the  winter  has  been  very  expensive  on  account  of  having  to 
subsist  the  working  parties  at  times  when  they  could  not  work  on  account  ofs  ex- 
treme cold  or  stormy  weather,  also  on  account  of  having  to  transport  construction 
materials  by  teams  or  carry  them  by  hand. 

The  extent  of  the  dike  work  constructed  in  first  reach  is  given  in  the  following 
table: 
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Table. 


■KT-,  _,!»__ 

Lengths  in  foet. 

Ghroup. 

or  letter 
of  dike. 

Single 
row. 

JOoable 
row. 

Triple 
row. 

Totals. 

w 

In  dikes. 

Ingronps. 

I 

1 
2 
8 

864 
100 
280 

n.764 

1.268 

460 

885 
1,475 
2,400 

8,183 
2,883 
8,140 

Totftlff   

1,244 

8,472 

4,760 

0,476 

n 

9 
10 
11 

46 
60 
60 

294 
480 
626 

839 
640 
686 

« 

Totals 

165 

1,400 

1,665 

13 

13a 

lU 

14 

16 

17 

TTT 

767 
016 
960 
1,031 
207 
120 

767 
916 
1.020 
1.091 
207 
120 

60 
60 

Totals 

120 

4.001 

4,121 

0 

P 

Q 

Cedar  Island 

245 
660 

245 
650 
889 

889 

Totftla    .          ,  .     . 

389 

895 

1,284 

Total : 

16,446 

*Inclade8  the  320  feet  destroyed  and  reconstructed  in  March. 

The  foUowing  statements  give  the  details  of  cost  and  extent  of  each  class  of  work 
ibr  single,  doable,  and  triple-row  dike  in  each  groap  constructed  in  the  First  Reach 
duriiig  the  fiscal  year  ending  June  30, 1892: 


Statement  ofoost  and  extent  of  work  in  Group  L 

Xxtent  of  work  and  quantities  of  materials  in  1,244  linear  feet 
single-row  dike. 

Prices  of 
materials. 

Cost  of 
each  class 
of  work. 

Total. 

Sinking  5  dike  piles  by  Jet: 

I^aoor  and  snbslstenoe* 

.87 
16.57 

8  basbels  ooal 

$0.10844 
.095805 

173  linear  feet  oottonwood  pileH „ 

$24.82 

Driving  140  dike  piles  by  horse  driver  : 

T^abor  and  sobsist^^nce 

318.26 
206.86 

2,159  linear  feet  Cottonwood  piles 

.096805 

526.  U 

Weaving  18.900  square  feet  of  foot  mat :                              ^ 

Labor  and  Hubsistence 

204.15 
292.18 

110  cords  b^U^h r»,rr..-».     ^.r      ...      .            .      ..      ..      . 

2.66622 

486.88 

Ballasting  13,373  square  feet  of  foot  mat: 

Labor  and  subslflt^nce  -  , 

54.79 
76.76 

76  cubic  yards  of  stone 

1.02348 

181.65 

Bradne  1,244  linear  feet  of  dike: 

Labor  and  subsistence 

70.61 
9.00 

8L34 
9.03 

10  pieces  4  by  6  incties  by  22  feet  pine  lumbrr  —  440  feet.  B.  M. . 
48  pieces  6  by  6  inches  by  26  feet  pine  lumber  =  3,744  feet,  B.  M. 
17(1  pound*  §.f  nch  *»qn«Te  iron r  r , 

20.44856 

21.72488 

.01921 

169.98 

Soieenhig  1,209  linear  feet  of  dike: 

Labor  and  subeistence ...      .    ....    ....... 

109.00 

119.53 

.65 

8.76 

1.82 

45oordsbroah 

2.65622 

.024 

.03025 

.03025 

87  pounds  8  by  |  inch  spikes    .... . 

l2^ponni|4 W^pfffiny wfre nails    .  ... 

90  pounds  SO-penny"  wire  nails 

294.75 

CkMt  of  1,244  linear  feet  single-row  dike 

1,642.64 
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I 


Extent  of  work  and  quantities  of  materials  in  3,472  linear  feet 
double-row  dike. 


Prices  of 
materials. 


Cost  of 
eachclasa 
of  work. 


TotaL 


Bink^g  286  dike  piles  by  Jet: 

Labor  and  subsistence 

435  bushels  ooal 

84  pounds  7  by  ^  Inch  spikes , 

9,919  linear  feet  cottonwood  piles . . . . 

Driving  10  dike  piles  by  Cram  hammer: 

Labor  and  subsistence  .'. 

13  bushels  coal 

864  linear  feet  cott<mwood  piles 


Drtrine  84  dike  piles  by  steam  driver : 

Labor  and  subsistence 

156|  bushels  coal 

2,414  linear  feet  cottonwood  piles... 

Dririnff  282  dike  piles  by  horse  driver : 

Labor  and  suwistenoe , 

4,821  linear  feet  cottonwood  piles. . . 


Weaving  76,165  square  feet  of  foot  mat: 

Labor  and  subsistence 

445.73  cords  brush , 


Ballasting  67,895  square  feet  of  foot  mat : 
Labor  and  subsistence  . 


437.6  cubic  yards  stone  . 


Bracing  3,472  linear  feet  of  dike : 

Labor  and  subHistoiice 

334  pieces  4  by  6  inches  by  12  feet  pine  lumber =8,016  feet>  B.  M . 
646  pieces  4  bj'  6  inches  by  IS  and  16  fe<^t  pine  lumber  =  19,380 

feet,B.M 

58  pieces  4  by  6  inches  bv  22  feet  pine  lumber  =  2,552  feet,  B.  M. 
204  pieces  6  by  6  inches  by  26  feet  pine  lumber  =  15, 912  feet,  B.  M . 
4  pieces  6  by  8  inches  by  26  feet  pine  lumber  =  416  feet,  B.  M. . . 

4,008  pountfs  1-inch  square  iron , 

589  pounds  8  by  i  inch  spikes 

Lashing  3,152  linear  fec^t  of  dike: 

Labor  and  subsistence 

7,688  linear  feet  |-iiich  wire  cable , 

Screening  1.774  linear  feet  of  dike: 

Labor  and  subsistence 

65  wales , 

60  cords  brush 

65  pounds  8  by  i  inch  spikes 

168  pounds  20-penny  wire  nails , 

87  pounds  30-penny  wire  nails , 


Ooat  of  9,472  linear  feet  of  double-row  dike. 


90.10844 
.03 
.095805 


.108U 
.095805 


.10844 
.095805 


.096805 


18.93663 

19.657 
20.44856 
21. 72488 
24.83636 

.01921 

.024 


.011832 


.834 
2.65622 
.024 
.03025 
.03025 


$391.99 

47.17 

2.52 

960.29 


16.94 

L41 

88.91 


248.75 

16.89 

23L28 


607.77 
418.07 


808.04 
1.183.96 


278.11 
447.89 


326.11 
161.80 

380.95 
62.18 

345.69 
10.34 
76.99 
14.14 


78.69 
89.78 


247.98 
64.21 

159.87 
L66 
6.08 
2.68 


$1,891.97 


52.26 


498.92 


1,02L74 


1,992,00 


726.00 


1,858.20 


168.47 


470. 8S 


7,678.39 
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Extent  of  work  and  quantities  of  matorials  in  4,760  linear  feet 
triple-row  dike. 

Prices  ot 
materials. 

Cost  of 

each  clnss 

of  work. 

Total. 

Sinkins  :,673  dike  piles  by  jet: 

7\ftnor  unci  inil>irtj4t4^Ti<*ft      ......t« 

$2,495.70 

276.17 

10.59 

2.72 

4,764.79 

404.25 

841. 11 

2,547  bushels  ooal 

$0.10644 
.03 
.025 
.095805 
.11148 
.16951 

853  pounds  7  by  i  inch  spikes ' 

110  pounds  §-inc^  round' iron 

49,734  linear  foet  Cottonwood  piles 

8,626  linear  feet  native-oak  piles 

i,9621iiiearfeet  white-oak  piles 

$8,795.33 

Driving  15  dike  piles  by  Cram  Iiamnier: 

L^ioor and  STibsistewcft  ,-  --- -. .t.t  t^ 

25.30 
2.17 
50.87 

20  bushels  coal 

.10844 
.095805 

681  linear  feet  oottonwood  piles 

78.43 

Priying  122  dike  piles  by  steam  driver: 

^^iibor  and  sn  bsi^tencfi  -,-,--.- ,,,,r.r.-,,r... 

556.84 
24.50 

817.11 
62.66 

226  bushels  coal 

.10844 
.095806 
.11148 

3,310  linear  feet  cottonwood  piles 

662  linear  feet  native-oak  piles 

061.16 

Driving  850  dike  piles  by  horse  driver: 

Labor  and  subsistence ,  r . . . , 

1,643.90 
629.46 

6,570  linear  feet  cottonwood  piles 

.095806 

2,173.86 

Sinking  24  mooring  pUes  by  jet: 

Laoor  and  subsistence 

102.61 

9.98 

09.94 

22.74 

92  bushels  coal 

.  .10844 
.095806 
.11148 

730  linear  feet  cottonwood  piles 

304  linear  IFeet  native-oak  piles 

206.17 

Driving  8  mooring  piles  by  steam  driver : 

Labor  and  subsistence t 

40.72 
5.42 
15.33 
15.16 

50  bushels  coal 1 

.10844 
.095805 
.  11148  . 

160 linear  feet cottoni^x>d  piles 

186  linear  feet  native-ook  piles 

76.63 

Weaving  223,548  square  feet  of  foot  mat : 

Labor  and  subsistence 

2,403.18 

3,563.37 

106.80 

12.46 

1,338^  cords  brush 

2.66622 
.  011832 
.0309 

8,984  linear  feet  1-inch  wire  cable v 

403  pounds  No.  10  wire 

6,077.80 

BaUasting  163,291  square  feet  of  foot  mat: 

Labor  and  subsistence .............  ..... 

668.86 
1,398.29 

1,866.18  cubic  yards  stone 

1.02348 

2,067.15 

Bncing  4,760  linear  feet  of  dike : 

I«aooir  and  subsistence 

1,744.38 

1,647.79 
713. 40 

1,069.25 
252.87 
46.36 

2,608  pieces  4  by  6  inch,  by  15  and  16  feet  nine  lumber =78,740 
feet;B.M..... f. .... 

19.657 

20.44856 

21.72488 

.01921 

.024 

793  pieces  4  by  6  inch  by  22  feet  pine  lumber  =  34,892  feet,  B.  M. 
631  pieces  6  by  6  inch  by  26  feet  pine  lumber  r^-.  49, 218  feet,  B.  M. 
13,lS9  poTftidff  f-inch  square  iron 

1,890  pounds  8  by  i  inch  spikes 

5,373.13 

Lashing  4,488  linear  feet  of  dike : 

Iiabor and  subsistence ..r. 

266.78 
304.38 

26,725  linear  feet  f-inch  wire  cable 



.011832 

67L16 

Screening  4,215  linear  feet  of  dike : 

Labor  and  snbsistencer  .-r ,r,--,  -,--,-r ,.  ,-... 

689.18 

15.84 

202.66 

898.43 

2.64 

10.66 

8.62 

86  pieces  4  by  4  inch  by  17  feet  pine  lumber = 793  feet,  B.  M  . . . . 
248  wides 

19.9809 
.834 
2.65622 
.024 
.03025 
.03025 

150  cords  brush 

110 pounds  8  by  4 inch  spikes  ...- 

868  pounds  20-pen'ny  wire  nails. •  m, 

1,228.05 

^ 

CkMt  of  4|7001i]iMur  feet  of  triple-row  dike 

27,606.81 
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Extent  of  work  and  qoan titles  of  materialB  in  165  linear  feet  of 
double-row  dike. 

Prices  qf 
materials. 

Cost  of 
each  class 
of  work. 

Total. 

Driving  32  dike  pile*  by  Cram  hammer. 

Labor  and  anbalRtenoe 

154.19 

4.66 

88.91 

96l77 

43  biiflhels  coal ,  - 

10.10844 
.095805 
.11148 

854  linear  feet  cotton  wood  piles 

868  linear  feet  native  oak  piles 

$180.63 

Weaving  12,600  sqoaxo  feet  of  foot  mat : 

1  ^ahnr  and  snbsisU^noe-  r,.,... 

135.45 
198.47 

74,72  oordfl  bruah r? . , 

2.65622 

833.93 

Ballasting  12,600  square  feet  of  foot  mat : 

Labor  and  subsistence 

5L61 
189.34 

185  cubic  yards  stone 

L 02848' 

240.  S6 

Bracing  166  linear  feet  of  dike: 

liftoor  and  sTibwflten<l)e '. 

6.76 
6.81 

18.87 

25.88 

3.95 

LS9 

15  pieces  4  by  6  inches  by  12  foet  pine  lumber  =  360  feet,  3.  M . . 
30  Veoes  4  by  6  inches  by  15  and  16  feet  pine  lumber=960  feet, 

la  93653 

19.657 

24.83636 
.01921 
.024 

10  pieces  6  by  8  inches  by  26  feet  pine  lumber  =  1.040  feet,  B.  M 
203  pounds  t*inoh  square  iron .^.^.^.^^    ,....,*.. 

f^  ponndif  8  f>y  |  Incn  <fpikes 

03.  «0 

Lashing  166  linear  feet  of  dike : 

Labor  and  subsistence . 

4.42 
5.04 

i2ft  iiii<>Ar  feot- f-innh  wiro  cable 

.011832 

0.M 

Soreaning  165  linear  feet  of  dike : 

Labor  and  subsistence 

25.16 
45.16 

.17 
L03 

.27 

17  cords  brush 

2.65622 
.024 
.03025 
.03025 

Ik 

7  pound^i  8  by  J  inch  spikes 

8^  pound*  20-ii>einy  wire  nails 

9 pounds 30-penny  wire  nails. .».. 

71.79 

Cost  of  166  linear' ftet4oabl6-row  dike 

903.25 
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Bxtent  of  work  and  qtumtities  of  materials  in  1,400  linear  feet 
triple-row  dike. 

Prices  of 
materials. 

Cost  of 
each  class 
of  work. 

Total. 

Sinking  85  dike  piles  by  Jet : 

LtSbor  and  aabsistence 

$126.80 

13.96 

.90 

83.06 

368.36 

129  basliels  coal 

$0.10844 
.03 

.096805 
.16051 

80  pounds  7  by  J  inch  spikes 

867*llnear  fee'^oottonwood  piles 

2,173  linear  feet  white-oak  piles 

$60^08 

Driving  462  dike  piles  by  Cram  hammer : 

Ijabor  and  sabsiatence '... 

782.21 

66.90 

16.60 

1,060.77 

48.39 

847.88 

617  bushels  coal 

.10844 

.166 

.095606 

.11148 

.16951 

100 bushels  "Big  Muddy"  coal 

11,072  linear  feet  Cottonwood  piles 

4,999  linear  feet  whit©H»ak  piles 

2,822.25 

Drivine  3  dike  piles  by  horse  driver: 

Labor  and  subsistence 

12.90 
5.36 

56  linear  feet  cottonwood  piles 

.095805 

1&26 

Sinking  12  mooring  piles  by  jet: 

Labor  and  subsistence 

61.26 
4.90 
40.24 

46bnshels  coal... .  . 

.10844 
,   .095805 

420  Unear  feet  cottonwood  piles 

96.49 

Weaving  70,669  square  feet  of  foot  mat : 

Labor  and  subsistence 

758.63 

1,120.92 

82.83 

9.37 

422  cords  brush .-... 

7,000  linear  feet  i-inoh  wire  cable 

2.65622 
.011832 
.0309 

303  pounds  No.  10  wire 

1,97L75 

BaUasting  64,639  square  fdet  of  foot  mat: 

Labor  and  subsistence 

264.77 
552.69 

1.02348 

817.46 

Bracing  1,400  linear  feet  of  dike: 

Labor  and  subsistenee 

476.46 

445.82 
170.06 
2n.82 
164.98 
69.94 
19.18 

72.75 
82.98 

756  pieces  4by  6  inch  by  15  and  16  feet  pine  lumber  =22,680  feet, 
B.M 

10.657 
20.44856 
21.72488 
24.83636 
.01921 
.024 

180  pieces  4  by  6  inches  by  22  feet  pine :  umber  =  8,316  feet,  B.  M . 
126  pieces  6  by  e-inches  by  26  feet  pine  lumber  =  9,750  feet,  B.  M . 
60  pieces  6  by  8inches  by  26  feet  pine  lumber  —  6,240  feet,  B.  M. 
3,120  ponndn  f -in^h  floixaTe  iron . 

799  pounds  8  by  lindS  spikes W 

Lashing  1,400  linear  fttet  of  dike: 

1,588.24 

7,014  linear  feet  finch  wire  cable 

.011832 

155.73 

Scresning  1,400  linear  feet  of  dike : 

Labor  and  subsistence 

196.25 
20.84 

159.87 
L46 
4.66 
2.00 

46  pieces  4  by  4  inch  by  17  feet  pine  lumber  ^  1,043  feet.  B.  M  . 
60  cords  brush 

19.9809 

2.65622 

.024 

.03025 

.03026 

61  poviiTds  8  Ky  k  inch  spikes .^ 

so  phmiflf  SO.pAnny'wire  ^HJltt ...x..i. 

384.67 

Oost  of  1*400  linear  feet  triple-iow  dike 

8,897.93 
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Statement  of  cost  aiid  extent  of  work  in  Croup  III, 


Extant  of  work  and  quautitiea  of  materials  in  120  linear  feet 
double-row  diko. 

Prices  of 
materials. 

Coat  of 
each  class 
of  work. 

Total. 

Sinking  52  dike  pilen  by  jet: 

I«aDor  and  Biibaistence 

171.27 

8.48 

.06 

172.75 

78i  bushels  coal 

$0: 10844 
.03 
.095805 

22  pounds  7  bv  i  inch  spikes , 

1,808  linear  foet  cottonwood  piles 

$253.16 

Di^Jvlne  12  dike  piles  by  Cram  hammer  : 

Labor  and  subsistence • 

20.  S2 

L74 

18.97 

36.79 

16  bushels  coal 

.10844 

.095805 

.16951 

198  linear  feet  cottonwood  piles 

217  linear  feet  white-oak  piles 

77.82 

Weaving  9,098  square  feet  of  foot  mat: 

liabor  and  siibsist-^nce .           .  . . 

104.26 
152.73 

67J  cords  brush 

2.65622 

256.09 

Ballasting  8,400  square  feet  of  foot  mat: 

Labor  and  subsiatence. 

39.72 
63.97 

62(  cubic  yards  stone....... 

L 02348 

103.09 

Bracing  120  linear  feet  of  dike: 

Labor  and  subsistence 

4.50 
•      6.45 

15.10 

20.66 

2.38 

1.01 

12  pieces  4  by  6  inches  by  12  feet  pine  lumber  =  28«  feet,  B.  M. . 
24  i>ieceB  4  by  e  inches  by  15  and  J  6  feet  pine  lumber  =r7ii8  feet, 

18.93653 

19.657 

24. 83636 
.01921 
.024 

8  pieces  6  by  8  inches  by  26  feet  pine  lumber  =  832  feet,  B.  M  . . 
123  pounds  2-inch  square  iron 

42  pounds  8  by  }incn  spikes 

49.10 

Lashing  120  linear  feet  of  dike: 

Xiabor  and  subsistence 

2.86 
3.26 

27B  linAJ^r  ffit>it  |  I'ncih  wirpi  cf^ble 

.011832 

6.12 

Screening  120  linear  feet  of  dike: 

Labor  and  subsistence 

16.77 

3L88 

.10 

.18 

.85 

12  cords  brush •. 

2.65622 
.OL'4 
.03025 
.03025 

4  pounds  8  by  (  inch  spikes 

6  pounds  20-penny  wire  nails 

28  pounds  30-penny  wire  nails 

49.78 

Coat  of  120  linear  feet  double-row  dike 

796.66 

P 
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Siaiemeni  of  coat  and  extent  of  work  in  Group  //J— Continued. 


SxtODt  of  work  and  quantities  of  materiAla'  in  4,031  linear  feet 
triple-row  dike. 


Slskine  1,405  dike  piles  by  Jet: 

Labor  and  snbfllstonce 

Sf  139  bnshela  coal 

178  pounds  7  by  |  Inch  spikee 

677  pounds  8  by  §  inch  spikes 

90  pounds  f-inch  round  iron 

38,774  linear  feet  oottonwood  piles. 
4,017  linear  feet  native-oak  piles. . . . 
6,303  linear  feet  white-oak  piles 


Driving  50  dike  piles  by  steam  driver: 

Labor  and  subsistence 

109  bushels  ooal 

1,453  linear  feet  oottonwood  piles. .. 
429  linear  feet  native-oak  piles 


Sinking  11  mooring  piles  by  jet: 

Labor  and  subsistence 

42  bushels  coal 

888  linear  feet  cotton  wood  piles  . 


Weaving  152,636  square  feet  of  foot  mat: 

Labor  and  subsistence 

010  cords  brush 

6,700  linear  feet  f-inch  wire  oable 

403  pounds  No.  10  wire 


Ballasting  152,636  square  feet  of  foot  mat: 
*      bsisti 


Labor  and  subsistence . 
1,505.19  cubic  yards  stone . 


Bracing  4,001  linear  feet  of  dike : 
I«abDr  and  subsistence  . 


1,052  pieces  4  by  6  inches  by  15  and  16  fcta  prno  lumber  =  58,8*22 
feet,B.M 


488  pieces  4  by  8  inches  by  22  feet  pine  lumbeii=  21,472  feot, 


B. 


532  pieces  6  by  6  inches  by  26  feet  pine  lumber  =  41,496  feet, 

B.  n£  .................................................. ....... 

203  wales , 

8,750  pounds  i-inch  square  iron 

1 ,  950  po  unds  8  by  ^  inch  spikes 


Prices  of 
materials. 


Lashing  3,964  linear  feet  of  dike : 
Labor  and  subsistence . 


18,197  linear  feet  §-inoh  wire  cable. 

Screening  3,280  linear  feet  of  dike : 
Labor  and  subsistence . 


100  pieces  4  by  4  inches  by  17  fo«t  pine  lumber  =  2,2G7  feet, 

97  wales 

110|  cords  brush 

101  pounds  8  by  IPnch  spikes , 

161  pounds  20-penny  wire  nai  Is 

852  i>ounds  30-penny  wire  nails 


$0. 10844 
.03 

.0245^ 
.025 
.095805 
. 11148 
.16951 


.10844 

.095805 

.11148 


.10844 
.095805 


2.66622 
. 011832 
.0309 


1.02348 


19.657 

20.44856 

21.72488 
.834 
.01921 
.024 


.011832 


CkMt  of  4,001  linear  fset  triple-row  dikes  . 


19.9609 
.8:J4 
2.65622 
.024 
.03025 
.03026 


Cost  of 
each  class 
of  work. 


$2,095.S9 

231.92 

6.34 

•  16.60 

2.23 

3,714.77 

447.84 

1,068.43 


11.82 
139.20 
47.82 


46.97 
4.55 
37.17 


1,651.62 

2,441.08 

79.26 

12.45 


736.43 
1,540.56 


1,239.06 

1,156.26 

430.07 

901.50 
169.30 
168.09 
46.80 


188.71 
215.31 


458.48 

45.30 
80.90 
293.51 
2.42 
4.87 
10.64 


Total. 


17,583.02 


468.12 


4,184.41 
2,276.99 


4,120.06 
404.02 


896.12 


20,021.46 
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Slaiement  of  coat  and  extent  of  work  in  Cedar  Island  group. 


BziteDt  of  work  and  quantitiM  of  materials  in  389  linear  foot  doable- 
row  dike. 

Prices  of 
materials. 

Cost  of 
eaohdasa 
of  work. 

1  ua. 

Sinking  80  dike-pilen  by  Jet: 

Laoor  and  subsistence 

$109.84 

18.22 

1.47 

28L16 

122  bushels  coal 

$0. 10844 
.03452 
.11148 

00  pounds  8  bv  f -inch  spikes 

2,622  linear  feet  native  oak  piles 

$406. 4» 

Sinking  15  mooring-piles  by  jet: 

liauor  and  subsistence 

64.06 
6.29 
66.62 

68  bushels  ooal 

.10844 
.11148 

607  linear  feet  native  oak  pUea 

126.87 

Weaving  13,770  square  feet  of  foot-mat: 

I^abor  and  suosistonoe .   .   . 

148.03 
216.61 
80.76 

81.55  cords  brush , 

2.65622 
.011832 

2,600  linear  feet  l-inoh  wire  cable 

396  40 

Ballasting  13,770  square  feet  of  foot-mat: 

T/Alv^r  And  ffubsii^tence .   , 

66.40 
825.97 

220.79  onbio  yards  stone 

1.02348 

282.37 

Bracing  389  linear  feet  of  dike: 

Labor  and  snbsistience 

40.88 

50.32 
17.99 
67.78 
9.36 
1.66 

80  pieces  4  by  6  inches  by  16  and  16  feet  pine  lumber  =  2,560 

19.057 
20.44856 
21.72488  - 

.01921 

.024 

20  pieces  4  by  6  inches  by  22  feet  pine  lumber  :=  880  feet  B.  M. . 
40pieoes  6  by  6  inches  by  20  feet  pine  lumber  »  3,120  feet  B.  M. . 
487  pounds  j-inoh  so nax^  iron 

69 nounds S'bv i^lnch  spikes  -, 

187.99 

Lashing  389  linear  feet  of  dike : 

liabor  and  subsistence 

10.37 
1L83 

1,000  llpAflr  feet  f-inob  wire  4?Able 

.011832 

22.20 

Cost  of  889  linear  feet  double-row  dike 

1,420.82 

Extent  of  work  and  quantities  of  materials  in  895  linear  feet  triple- 
row  dike. 

Prices  of 
materials. 

Cost  of 
eachoUss 
of  work. 

Total. 

Binking  580  dike-piles  by  jet: 

Labor  and  snnsistenceT  ...t-.,. 

$790.64 

87.50 

9.51 

99.78 

1,981.80 

807  bushels  coal " 

$0.10844 
.02452 
.095805 
.11148 

388  T>ounds  8  by  f-lnob  spikes  t .t.,.-.-.,-,.^... 

1,041  linear  feet  Cottonwood  piles 

17,777  linear  feet  native  oak  piles 

$2,960.18 

Sinking  50  mooring-piles  by  jet: 

L>aifor and  snbsifltence. -  .,,.-,,- 

213.56 

140.07 

20.82 

30.66 

I,4fi2  linear  feet  cotton  wood  piles 

.095805 
.10844 
.11148 

192  bushels  coal 

275  linear  feet  natire  oak  piles 

405.11 

Weaving  63,830  square  feet  of  foot-mat: 

Labor  and  subsist/ence 

686.19 

1,014.68 

110.04 

382 cords  brush..... 

2.65622 
.011832 

9,300  linear  feet  |-inoh  wire  cable 

1,810.91 

Ballaating  60,750  square  feet  fd  foot-mat: 

Labor  and  subsistence  ..m..... 

207.88 
509.69 

498  cubic  yards  stone 

1.02348 

717.  W 

Bracing  858  linear  feet  of  dike: 

jAbor  and  subsistence ^ 

219.88 

217.02 
76.48 

169.46 
22.67 
6.47 

845  pieces  4  by  6  inches  by  15  and  16  feet  pine  lumber  =  11,040 
feetB.M... 

19.667 

20.44856 

21.72488 

.01921 

.024 

85  pieces  4  by  6  inches  by  22  feet  pine  lumber  =  3,740feet  B.  M . . 
lOOplecesO  by  61nchesby  26  feet  pine  lumber  =  7,800  feetB.  M. . 
LUw  poinds  l-inch  square  iron  ............ 

^M  Donnds  8  bv  i-inofi  snikos       ^  .  . 

710  47 

Lashing  653  Unear  feet  of  dike: 

Labor  and  subsistence ....................^ 

88.08 
87.74 

8,190  linear  feet  |-inoh  wire  cable 

.011882 

70  82 

OQttof896  linear  feet  triple-row  dike 

6,684.06 
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Bisum^  of  cost  of  dike  construction  in  First  SecLoh. 

Qroap  I : 

1,244  linear  feet  single-row  dike $1,642.54 

3,472  linear  feet  double-row  dike 7,678.39 

4,760  linear  feet  triple-row  dike 27,606.81 

Leveling  sand  bar  to  operate  Cram  hn miner 218. 32 

Moving  Cram  hammer  to  and  from  dikes 674. 87 

Net  cost 37,820.93 

Administration 1, 158. 67 

Office  and  miscellaneous  expenses 2, 008. 44 

Cnrreut  care  of  plant  in  service 1, 337. 73 

Rope  and  other  supplies 644. 12 

Services  of  steaiiicrs  Melusina,  Sabrinaf  and  Doris 2, 129. 06 

Service  of  tow  boat  Wm.  Stone 10,276.05 

Total --^5,370.00 

Group  II : 

165  linear  feet  double-row  dike 909. 25 

1,400  linear  feet  triple-row  dike 8, 397. 93 

Net  cost 9,307.18 

Administration 283. 91 

Office  and  miscellaneous  expenses 494. 20 

Current  care  of  plant  in  service 329. 18 

Rope  and  other  supplies 158. 52 

Service  of  steamers  Mehisinaf  Sahrina,  and  Doris 523. 93 

Service  of  to  wboat  Wm.Stone 2,528.81 

Total 13,625.73 

Group  III: 

120  linear  feet  double-row  dike ^.  796.66 

4,001  linear  feet  triple-row  dike , 20, 021. 45 

Net  cost 20,818.11 

Administration 635. 04 

Office  and  miscellaneous  expenses .* 1, 105. 52 

Current  care  of  plant  in  service 736. 34 

Rope  and  other  supplies 354. 56 

Service  of  steamers  Melusina,  Sahrina,  and  Doris 1, 171. 86 

Service  of  towboat  fFm. 5ton6 5,656.36 

Total. 30,477.79 

Cedar  Island  group : 

389  linear  feet  double-row  dike 1,420.32 

895  linear  feet  triple-row  dike 6,684.06 

Net  cost 8,104.88 

Administration 247.22 

Office  and  miscellaneous  expenses 430. 82 

Current  care  of  plant  in  service 286. 67 

Rope  and  other  supplies 138. 02 

Service  of  steamers  Melusina,  Sahrina,  and  Doris 456. 25 

Service  of  towboat  Wm.  Stone 2,201.98 

Total r 11,864.84 

Total  cost  of  dike  construction  in  First  Reach Ill,  338. 36 

Results  of  improvement  worhs, — The  following  results  have  thus  far  been  accom- 
plished by  the  dikes  in  First  Reach,  viz :  In  Group  I  the  proposed  channel  section 
has  been  deepened  between  the  Moreau  River  and  the  *^  towhead,"  and  the  left-hand 
chute  at  the  "towhead"  closed  below  a  stage  of  about  115  feet.  As  a  direct  conse- 
quence of  this  latter  change,  the  direction  of  flow  has  been  diverted  into  the  right- 
hand  chute  at  the  "  towhead." 

The  dikes  in  Group  II  have  caused  the  channel  section  in  the  right-hand  chute  to 
deepen  about  25  per  cent,  and,  in  connection  with  the  dikes  in  the  first  group,  have 
caused  the  chute  to  widen  by  the  erosion  of  the  **  towhead"  to  about  1,000  feet,  as 
proposed  in  the  project. 

The  dikes  in  Group  III  have  also  had  the  effect  of  deepening  the  channel,  although 
not  to  the  same  extent  as  has  been  produced  by  the  dikes  of  Groups  I  and  II, 
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The  dikes  at  the  head  of  Cedar  Island  are  not  of  sufficient  extent  to  have  made  any 
decided  improvement.  '  • 

The  areas  of  sections  between  dikes,  as  a  rule,  have  been  greatly  reduced  by  the 
formation  of  accretions,  which,  in  some  instances,  are  higher  than  the  dikes  through 
w^hose  agency  they  were  formed.  This  is  the  case  below  Dikes  2  and  3,  and  between 
Dikes  9  and  10.  The  areas  of  the  sections  sounded  between  the  dikes  convey  a  more 
correct  idea  of  the  extent  of  the  accretions  than  those  of  the  sections  on  the  lines  of 
the  dikes,  as  the  tops  of  the  accretions  are  usually  much  higher  on  the  former  than  on 
the  latter.  As  the  sounding  of  these  intermediate  sections  was  not  begun  nntil  last 
spring,  the  areas  of  the  accretions  on  their  lines,  shown  in  the  table  of  areas  of  cross 
sections,  etc.,  given  below,  do  not  inclnde  the  amount  of  fill  that  occurred  prior  to 
that  time.     This  fill  was  considerable  in  Group  I. 

The  table  of  areas  and  the  plotted  sections  on  Plates  vi,  vu,  and  viii  indicate,  in 
detail,  the  results  of  the  improvement. 

The  sections  designated  in  the  table  Dike  1,  2, 3, 9, 10, 13, 13b,  and  14  were  8ounde<l 
on  the  lines  of  the  dikes:  those  marked  Dike  1',  9',  10',  13a',  and  13b'  were  taken 
about  half  way  between  tne  dikes. 

Section  Dike  3'  is  100  feet  below  Dike  3,  and  Section  Dike  11',  170  feet  below  Dike 
11. 

Sections  were  souuded  on  Dikes  2, 11,  and  13a,  but,  as  they  only  cover  a  short 
period,  they  have  little  value,  and  are  omitted  from  the  table. 

In  cases  where  the  dikes  have  not  been  extended  to  the  proposed  lines  of  rectifi- 
cation, e.g.f  in  Group  II,  the  areas  in  the  column  headed  ''areas  between  lines  of 
rectification  ^'  are  those  included  between  the  stream  ends  of  the  dikes  and  the  op- 
posite bank  or  line  of  rectification  up  to  standard  hish  water.  '^ 

It  is  also  to  be  noted  that  the  total  areas  given  in  the  table  are  not  for  the  whole 
river,  except  at  Group  I. 

The  total  areas  for  Group  II  do  not  include  the  areas  of  the  left-hand  chute  at 
the  "towhead."    In  Group  III  the  area  of  Harlan  Chute  is  omitted. 

Areas  of  cross  sections  of  the  Missouri  River  in  the  vicinity  of  the  dikes  oonstructed  in 
First  Reach,  from  soundings  made  during  the  fiscal  year  ending  June  30,  189S)  also 
areas  of  scour  and  Jill  resulting  from  the  dikes. 


Date. 

Gauge. 

Areas  below  ntamlard 
high.wat«r  =  122  feet. 

Fill  or  scour  be- 
hiud  dikes. 

Fill  or  sconr  be- 
tween lines  of 
rectification. 

Section. 

Behind 
dikes. 

Between 

lines  of 

rectittca- 

tion. 

Total. 

Since 
last  date. 

Total. 

Since 
last  date. 

Total. 

Dikol 

June  5,1891 
May    6,1892 
Mar.  23, 1892 
Apr.   2,1892 
Apr.  18, 1892 
May    4,1892 
May    6,1892 
May  16, 1892 
May  26, 1892 
June  8,1892 
June  15, 1892 
June  5,1891 
May    6,1892 
June  5,1891 
Mav    6,1892 
May  19. 1892 
May  26. 1892 
June  10. 1892 
JuDel5, 1892 
Juno  1,1891 
Apr.  25, 1892 
Mar.    1.1892 
Mar.  19, 1892 
Apr.  25, 1892 
May    7,1892 
May  16, 1892 
May  26. 1892 
Juno  8,  1892 
June  16, 1892 
May  30. 1891 
Apr.  25, 1892 
Mar.    1,1892 
Apr.    2,1892 
Apr.  25, 1892 
Mky    4,1892 
May    7,1892 

Feet. 

118. 10 

119.00 

112.05 

116. 30 

118.10 

114.90 

119. 00 

126.00 

121. 95 

119.45 

117.46 

118. 10 

119. 00 

118.10 

119.00 

124. 00 

121. 95 

117.80 

117.45 

115,10 

117.25 

112. 25 

112.00 

117.25 

120. 10 

125. 80 

121.95 

119. 45 

117.35 

115. 10 

117.25 

112.25 

116. 76 

117.25 

114.90 

120.15 

Sa.feet. 
^5,012 
21,920 
23,654 
23,095 
19,764 
19, 055 
17,202 
28. 270 
23,724 
21.065 
21,409 
38,235 
22, 927 
31,047 
32,  370 
27,2»5 
24,710 
19.356 
18, 149 
5,564 
4,977 
7,110 
6,320 
5,372 
4,898 
6, 135 
6, 320 
4,187 
4,424 
9,166 
8,690 
9,999 
7,573 
7,269 
7,189 
6,873 

Sq./eet. 
23,463 
25,043 
27, 182 
21,571 
26,898 
29,885 
29, 172 
29.250 
27,211 
30,436 
30,968 
22,005 
30,731 
19,829 
26,800 
25.000 
26,800 

•  28,598 
28,677 
14, 265 
23,542 
17, 380 
18,802 
21,  330 
21,484 
25.596 
27,492 
30. 045 
28,598 
11, 611 
21,804 
18. 445 
19. 387 

21,  .'>52 

22,  2O0 
22, 276 

S'i.feet. 
49,  375 
46,963 
50, 836 
44,666 
46, 662 
48.940 
46,  374 
55,520 
50,935 
51,501 
52, 377 
60.240 
53.  658 
60,876 
69, 170 
52, 235 
51,510 
47, 954 
46,  826 
19,  829 
28,519 
24,490 
25,122 
26,  702 
26, 382 
30,731 
33, 812 
34. 232 
33. 022 
20.777 
30, 494 
28, 444 
26,960 
28, 821 
29,  389 
29, 151 

Sq.feet. 

Sq.feet. 

Sq.feet. 

Sq.feet. 

Do 

Dlkel' 

-t-  3,992 

+  3,992 

-  1,580  :  .^1,580 

1 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Dike2 

-f      559 
+  3,331 
f      709 
-f  1,8.53 

—  9,068 
+  2,546 
+  2,659 

—  344 

+      559 
+  3,890 
-f  4. 599 
+  6,452 

—  2,616 

—  70 
+  2.589 
+  2,245 

+  5,611 

—  5, 327 

—  2.987 
+      713 

—  78 
+  2,039 
-3,225 

—  532 

+  5,611 
+      284 

—  2,703 

-  1,990 

Do 

Dike3 

-1-15, 308 

+15, 308 

—  8,726 

—  8,726 

Do 

Dike  3' 

-  1,32:J 

—  1,323 

—  6,971 

—  6,971 

Do 

Do 

Do 

Dike  9 

4-  2,525 
+  5,354 
+  1,207 

+  2,525 
+  7,879 
-f  9,086 

—  1,806 

—  1,798 

—  79 

—  1,800 

—  3,698 
-3,677 

Do 

Dike  9^ 

+      587 

-f       687 

—  9,277 

-9,277 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Dike  10 

+      790 

+     as 

+      474 

—  237 

—  1, 185 
+  2, 133 

—  237 

-f      790 
-r  1,738 

\-  2,212 
+  1,975 
+      790 

f  2,923 
+  2,686 

—  1,422 

—  2, 528 

—  154 

—  4, 112 

—  1,896 

—  2, 553 
+  1,447 

—  1,422 
-3.960 

—  4,104 

—  8,216 
—10, 112 
-12,665 
— U,218 

Do 

Dike  10' 

+      476 

-1-      476 

-10, 193 

—10,193 

Do 

Do 

Do 

Dp 

+  2.428 
+       304 
+         80 
+      316 

4-  2,426 
4-  2,730 
-f  2,810 
+  8.126 

-  942 

-  2.165 

-  648 

-  78 

—  942 

—  3, 107 
-a,  755 
-3.833 
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Jttae  of  Gross  sections  of  the  Missouri  River  in  the  ricimfy  of  the  dikes  constructed  in 
First  lieach,  etc, — Continued. 


Area«- 

below  standard 

I'ill  or  scour  be- 

Fill or  soour  be- 
tween lines    of 
rectifleation. 

Date. 

Gauge. 

liigh- water -=122  feet. 

hind  dikes. 

Section. 

Between 

Behind 
dik08. 

linen  of 
rectifica- 
tion. 

Total. 

Since 
last  date. 

Total. 

Since 
last  date. 

Total. 

Feet. 

Sq.fett. 

\% 

\% 

Sq.feet. 

Sq.feet. 

Sq.feet. 

Sq.feet. 

Dike  10' 

May  16, 1892 

125.80 

8,557 

+       316  ,+  3,442  1—  2,370 

-6,203 

Do 

May  26, 1892 

121.95 

6,715 

24,865 

31,800 

-      158  1+3,284!-      237 

-6,440 

Do 

June  8,1892 

119.40 

6,685 

26,634 

33,319 

+        30  ,+  3,314    —  1,749 

—  8, 189 

Do 

Juno  16, 1802 

117. 35 

5,609 

27,650 

33, 259 

i-  1,076  ;+  4,390    —  1,016 

—  9,205 

Dike  11' 

Mar.    1,1892 

112.25 

10,428 

22,664 

aj,  092 

1 

Do 

Mav  16, 1892 

125.80 

11,060 

26, 1.33 

37. 193 

—      632  '—      632   —  3, 469 

—  3,469 

1)0 

May  20, 1892 

121.95 

•  10,  507 

28,071 

37, 578 

i-      653 

—        79   -  1, 938 

—  5,407 

Do 

Jnno  8,1892 

119.45 

12, 245 

27,255 

.  39.500 

L- 1,738, 

.- 1,817  jh      816 

—  4, 591 

Dike  13 

June  4,1891 

118.60 

14,931 
14,  852 

25,  991 
30,020 

40,922 

1 

Do 

June  9,1892 

118.50 

44, 872 

f        79 

-f-        79  !—  4, 029 

—  4,029 

Dike  13' 

Apr.    9,1892 

118.  ."iO 

10, 586 

28,756 

39,  342 

Do 

Apr.  20, 1892 

118. 10 

9,875 

27, 650 

37, 525 

+      711 

+      711  1  i-  1,106  ,  +  3,106 

Do 

Mar.  18, 1892 

112. 35 

11,949 

25,400 

37, 349 

—  2,074 

—  1,363  ;-t-  2,250  i  -f  3,356 

Do 

Mav    7,1892 

120. 10 

9,  085 

26,  939 

36,084 

+  2,864 

+  1,501  ,—  1,639  ,  4-  1,817 

Do 

May  17.1892 

125.  55 

12, 825 

28, 687 

41,  512 

—  3, 740 

—  2,  239  !—  1, 748  i  +        69 

Do 

May  28, 1892 

121.95 

12,  561 

31,  758 

44, 319 

\-      261 

—  1.975   —3,071  j  —  8,002 

:>o 

June   9,1892 

118.50 

8,900 

29,724 

38. 630 

+  3,655 

+  1,680  ;  4-  2,034  |  —      968 

Dike  13a'. . . . 

Apr.    9.1892 

118.50 

12, 482 

25,  754 

38,  238 

1 

Do 

Apr.  20, 1892 

118. 10 

11,  850 

24,806 

36,656 

+      632 

1-      632   +      948 

+      948 

Do 

Mar.  18, 1892 

112,35 

13, 983 

22,910 

36,893 

—  2,  i:j3 

—  1, 501 

+  1,896 

+  2,844 

Do 

May    7,1892 

120. 10 

12.  881 

25, 754 

38,615 

f-  1,122 

—      379 

-2,844 

0 

Do 

Mav  17, 1892 

125.55 

15, 958 

26,228 

42, 186 

-3,097 

—  3,476 

-      474 

-      474 

Do 

May  26, 1892 

121. 95 

16,985 

27,492 

44,477 

—  1,027 

—  4, 503 

—  1, 284 

—  1,738 

Do 

Jnno  9,1892 

118.50 

15, 168 

27.660 

42,  818 

+  1,817 

—  2,686 

—      158 

—  1,896 

Dike  136  .... 

Aug.  22, 1891 

116. 75 

18, 170 

26,386 

44.  .5.56 

Do 

June   9,1892 

118.50 

17,380 

27.413 

44,  793 

"+      790 

+      790 

-  1,027 

-  1,027 

Dike  136' .... 

Mar.  18, 1892 
Apr.  20, 1892 
May    7,1892 

112.35 
118. 10 

14,848 
12, 251 

23,567 
25,  517 

38,415 

Do 

37,708 

+  2,597 

+  2,5Sff 

-1,960 

—  1,960 

Do 

12a  10 

10, 290 

25,  .591 

35.881  '+  1,961 

+  4,558 

-        74 

—  2,024 

■      Do 

May  17, 1892 

125.56 

13,  52:i 

27,295 

40. 818   —  3,  233 

-f  1,325 

—  1,704 

—  3,728 

Do 

May  .28, 1892 

121.95 

13, 3.53 

29,278 

42,631 

+      170 

-f  1,495 

-1,983 

—  5,711 

Do 

Jane  9,1892 

118.50 

11,534 

28,677 

40,211 

+  1,819 

+  3,314 

+      601 

—  5, 110 

Do 

Juno  16, 1892 

117.35 

9,875 

27,413 

37,288 

-f  1,659 

+  4,973 

+  1,264 

—  3, 846 

Dikft  14... 

June  4,1891 
Feb.  29, 1892 

118.60 

17,380 

21, 014 

38. 394 

Do 

•    113.00 

17,301 

21,804 

39, 105 

+        79 

+        79 

—      790 

-•    790 

Do 

Mar.  17, 1892 

113.00 

17, 380 

23,226 

40,606 

—        79 

0 

—  1, 422 

— '.  2, 212 

Do 

Apr.  20, 1892 

118. 10 

11,850 

25,596 

37, 446 

+  5,530 

\.  5,530 

—  2, 370     —  4. 582 

Do 

May    9,1892 

120.00 

12, 877 

24,253 

37, 130 

—  1,027 

+  4,,')03 

+  1, 343     —  3, 2:» 

Do 

May  17,1892 

125.55 

14, 615 

26,465 

41,080 

—  1, 738 

1-  2,785 

—  2, 212  1  —  5. 451 

Do 

May  26, 1892 

121.95 

16,879 

29,151 

45,030 

-  1,264 

+  1,501 

—  2,686 

—  8,137 

Do 

JuUfi   9,1892 

118.50 

16,748 

28, 440 

45,188 

—      869 

+       832 

+      711 

—  7, 426 

Do 

June  14, 1892 

117. 35 

14,378 

28,045 

42,423 

+  2,370  ;+  3,002 

f      395 

—  7, 031 

The  following  table  has  been  compiled  from  the  preceding  one,  so  as  to  make  a 
clearer  presentation  of  the  changes  wrought  in  channel  rectification : 


Period  of  observation. 

Increase 

Section. 

in  chan- 
nel area. 

Kemarks. 

From— 

To- 

Per  cent. 

Dikel 

June  5,1891 

May.  6,1892 

6.7 

By  deepening  channel. 

Dikel'.... 

Mar.  23, 1892  '  June  15, 1892 

13.9 

Do. 

Dike2 

June  5, 1891,  May    6.1892 

89.7 

Do. 

Dikes 

....do 

do 

35 
14.7 

Do. 

Dike  3'.... 

May  19.1892 

June  15, 1892 

Do. 

Dike  9 

June   1,1891 

Apr.  25, 1892 

65 

By  dfx'pening  channel,  24  per  cent;  by  erosion  of 
tow  head,  41  per  cent. 

Dike  9'.... 

Mar.   1,1892 

June  16, 1892 

66 

By  deepening  channel,  27  per  cent ;  by  erosion  of 
'towhead,  38  per  cent. 

Dike  10.... 

May  30, 1891 

Apr.  25, 1892 

88 

By  deepening  channel,  53  per  cent;  by  erosion  of 
tow  head,  35  per  cent. 

Dik^lO'  ... 

Mar.    1,1892 

June  16, 1892 

50 

By  deepenmg  channel,  27  per  cent;  by  erosion  of 

t-owheail,  23  per  cent. 

Dike  11'  ... 

....do 

Juno  8,1892 

20.3 

By  deepeniug  cliannel,  20.3  per  cent;  by  erosion  of 

Dike  13.... 

June  4,1891 

June   9,1892 

15. 5 

t^wbead,  none. 
By  deepening  channel. 

Dike  13'  ... 

Apr.    9,1892 

....do 

3.7 

Do. 

Dike  13a'  . . 

....do 

....dp 

7.4 

Do. 

Dikem... 

Aug.  22, 1891 

....do 

3.9 

Do. 

Dike  136'.. 

Mar.  18, 1892 

Juno  16, 1892 

16.3 

Do. 

Dike  14.... 

June  4,1891 

June  14, 1892 

33.5 

Do. 
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The  di&oliarge  measurements  made  in  the  right-hand  chute  at  the  ^'towhcad"  dnr- ' 
ing  the  progress  of  the  work  are  platted  on  Plate  x.     These  observations  show,  by  the 
changes  in  volume  of  dlBcharge,  the  rate  at  which  the  area  of  the  chute  enlarged. 
They  also  furnish  an  interesting  illustration  of  the  Qlfect  of  the  improvement  on  the 
relation  between  gauge  and  volume  of  discharge. 

Construction  mateHaU. — ^The  materials  used  for  dike  construction  in  the  First  Reach 
were  purchased  in  open  market,  excepting  the  willow  brush,  which  was  procured  by- 
hired  labor  at  different  points  on  the  river  between  Burlington,  Mo.,  and  Hermann, 
Mo.  Its  cost  is  greater  than  in  former  years  on  other  works^  on  account  of  the  rc- 
handling  and  long  hauls  made  necessary  by  having  to  get  it  to  the  first  group  of 
dikes  for  the  winter  work. 

The  Cottonwood  piles  were  purchased,  delivered  on  barges,  at  different  points 
along  the  river  between  the  mouth  of  Grand  River  and  Ewings  Landing,  or  delivered 
in  rafts  at  the  latter  point.  The  latter  method  of  delivery  was  very  unsatisfactory, 
as  the  piles  had  to  be  taken  out  of  the  water  and  placed  on  barges,  which  was  trou- 
blesome and  expensive. 

A  portion  of  the  cottonwood  piles  were  ordered  witj^  bark  removed,  so  as  to  test, 
if  possible,  the  lasting  qualities  of  the  piles  under  this  condition,  and  to  determine 
if  it  was  worth  while  incurring  the  extra  expense  of  removing  the  bark. 

Arrangements  were  ma<le  in  the  winter  of  1891-'92  to  procure  a  supply  of  native- 
oak  piles  for  spring  work.    These  piles  are  of  the  different  varieties  of  oak  found 
•  in  this  section,  t.  «.,  water  oak,  red  oak,  black  oak,  and  white  oak.    The  greater 
number  of  them  were  procured*  within  25  miles  of  the  work,  and  were  delivered 
loaded  on  barges,  or  on  the  river  bank  at  regular  steamboat  landings. 

The  white-oak  piles  were  purchased  delivered  on  the  river  bank  at  Jefferson  City, 
Mo.,  and  at  Boimots  Mill,  Missouri. 

The  lumber  used  for  bracing  the  dikes  is  yellow  pine^  from  the  Southern  Stotes 
west  of  the  Mississippi  River.  It  was  delivered  on  the  railroad  track  at  Osage  City, 
Mo.,  and  Jefferson  City,  Mo. 

About  343,000  feet,  B.  M.,  of  the  lumber  was  stored  on  the  river  bank  just  above 
Barkersville,  so  as  to  be  convenient  for  work  in  the  early  spring.  During  the  rise 
in  May  the  bank  wa^j  overflowed  where  the  lumber  was  stored,  and  230,0u)  feet,  B. 
M.,  of  it  had  to  1^  loaded  on  barges. 

The  quantities  and  cost  of  the  principal  materials  used  for  dike  construction  dur- 
ing the  fiscal  year  ending  June  30, 1892,  are  given  in  the  following  table. 

The  cost  per  unit  is  the  average  cost,  and  includes  the  purchase  price  and  all 
expenses  of  handling  in  unloading  from  cars,  loading  and  unloading  barges,  and 
hauling  to  the  dike  m  the  first  group,  but  not  of  towboat  service. 


Materials. 


Quantity 
proearea. 


Qaautity 

aeed  for 

dike  work. 


Cost  per 
unit. 


TVTillow  brush cords. 

Stone cubic  yards . 

Cottonwood  ipiles linear  feet. 

Native-oak  piles do . . . 

W  hite-oak  piles do . . . 

Yellow-pine  lumber: 

4  bv  6  inches  by  15  foet  and  4  by  G  inches  by  16  feet,  feet, 

4  by  6  iiiciies  by  12  feet  V.- feet^  B.  M. 

4  by  6  inches  by  22  feet do. . . 

6  by  6  inches  by  26  feet do... 

6 by  8  inches  by  26  feet do... 

4 by  4 inches  by  17  feet do... 

K-inch  wire  oable foet. 

I  -inch  iron pound  s . 


5,133.15 

5, 866. 01 

170. 312. 00 

85,524.00 

88,494.00 


425,650.00 
10, 776. 00 

148,676,00 

243, 760. 00 
34, 528. 00 
41, 888.  00 

270, 800. 00 
48,310.00 


4,2a6.50 
4,890.26 
138,263.00 
31,357.00 
18,654.00 


194,950.00 
8,864.00 
72,292.00 
131,040.00 
8,528.00 
4, 103. 00 
98, 000. 00 
31. 500. 00 


$2.65622 

1.02348 

.095805 

.11148 

.16951 


19. 65700 
18.93653 
20.44856 
21.72488 
24.83636 
19.98090 
.011882 
.  019210 


TOW-BOAT  SERVICE. 

The  tow  boats  Wm.  5tofi«and  Jleri,  also  the  steamers  Melmina,  Sdbrina,  and  Dorin. 
were  used  at  different  times  during  the  progress  of  the  work,  for  moving  plant  and 
transporting  materials.  The -4 ZeH  was  used  in  the  early  part  of  July  for  moving 
plant  from  Kansas  City  and  Miami  to  the  First  Reach.  The  boat  was  trausfiprred  to 
the  St.  Joseph  Division  in  the  early  part  of  July,  and  did  not  return  to  Kansas  City 
until  October  5.  She  was  then  employed  moving  plant  from  Knnsns  City  to  Ewings 
Landing  until  the  latter  part  of  November,  when  she  had  to  be  laid  up  for  the  win- 
ter at  Boonville,  on  account  of  extreme  low  water  making  navigation  impo.Hsib]e. 

The  plant  moved  by  the  Ale^-i  from  Kansas  City  to  K wines  in  October  and  Novem- 
ber consisted  of  one  construction  quartar  boat,  two  hydraulic  graders,  two  pile  sink- 
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erS;  one  mattress  boat,  one  100-foot  barge,  one  64-foot  barge,  and  one  brash  quarter 
boat;  also  three  barges  of  piling  from  Grand  River.  Shei  was  put  in  commission 
again,  in  the  early  part  of  March,  to  bring  eight  100-foot  barges  from  St.  Joseph,  one 
1%-foot  barge  from  Grand  River,  and  one  100-foot  and  one  64-foot  barge  from  Cogs- 
wells Landing.  The  three  barges  were  left  at  the  points  named,  while  in  tow  of  the 
Alert  and  Meltiaina,  in  November,  on  account  of  the  extreme  low  stage  of  water. 

The  service  required  of  the  Alert  was  completed  April  22,  when  she  was  sent  out  of 
the  river,  to  be  laid  up  at  Bush  berg.  Mo. 

The  towboat  Wm,  Stone  was  employed  in  the  early  part  of  July  in  moving  plant 
from  Miami  to  Ewings,  after  which  service  the  boat  was  used  for  moving  floating 
plant  from  one  part  of  the  work  to  another,  or  in  making  long  tows  after  materials. 
On  acoount  of  the  extreme  low  stage  of  water  in  the  fall  it  was  not  considered  safe 
for  the  boat  to  attempt  to  get  to  Bushberg,  Mo.,  and  she  was  laid  up  below  Dike  11 
at  Ewings  Landing,  December  12. 

The  boat  was  put  in  commission  a^ain  about  the  latter  part  of  February,  and  ren- 
dered the  same  class  of 'service  as  in  the  fall.  She  also  made  a  trip  to  Bushberg, 
Mo.,  in  the  latter  part  of  March,  for  coal  and  two  small  quarter  boats,  and  another 
trip  to  St.  Louis,  Mo.,  in  June,  to  get  plant  material  and  coal.  The  boat's  crew  was 
reduced  in  the  latter  part  of  May,  on  account  of  active  operations  being  suspended. 

The  Meluaina  was  used  in  November  to  assist  in  bringing  plant  from-  Kansas  City 
to  Ewings.  She  was  laid  up  in  December.  The  boat  was  put  in  commission  again 
about  February  20,  and  was  used  for  moving  jdant  and  transporting  materials  for 
dike  work  until  operations  Were  sunpended  in  May.  After  May  14,  the  Melusina  was 
used  by  the  obserx^ation  x)arty  in  sounding  cross  sections  and  measuring  discharges 
of  the  river.  ^ 

The  Sabrina  was  transferred  from  the  St.  Joseph  division  to  the  First  Reach  April 
21,  and  arriyed  at  Ewings  April  26.  The  boat  was  employed  in  moving  plant  and 
materials  for  dike  construction  until  the  latter  part  of  May.  The  crew  was  then 
laid  off  and  the  boat  tied  up. 

The  Doris  had  been  unserviceable  since  1890  on  account  of  the  condition  of  her 
hull :  but  as  it  was  almost  impossible  to  proceed  with  dike  construction  without  a 
small  steamboat,  and,  as  there  was  no  other  boat  available,  her  hull  was  repaired, 
and  the  boat  put  in  service  September  8. 

The  Doris  was  sunk  September  29  by  staving  a  hole  in  her  bottom  against  a  snag 
in  dead  water,  behind  Dike  13a.  She  was  raised  and  repaired  by  October  10,  and 
rendered  valuable  service  the  remainder  of  the  season.  She  was  put  in  commission 
after  the  river  opened,  but  was  sunk  a  second  time  on  February  4  by  staving  a  holQ 
in  her  bottom.  The  boat  was  raised  with  consideiable  difficulty  apd  laid  up,  as  it 
was  unsafe  to  use  her  further  without  a  new  hull. 

The  total  cost  of  service  rendered  by  the  towboats  Wm.  Stone  and  Alert  amounts 
to  $36,037.07,  and  of  the  steamers  Melusina,  SaMna.  and  Doris  to  $5,727.75,  or  a  total 
of  $41,764.82.  ■ 

PLA3?T. 

By  the  close  of  the  last  fiscal  year  all  the  plant,  excepting  that  required  for  car- 
rying ori"  the  work  at  Kansas  City,  Mo.,  had  been  assembled  at  Ewings  Landing. 
In  October  and  November  the  Kansas  City  plant,^vith  the  exception  of  three  barges, 
which  were  left  at  Cogswells  Landing  and  Grand  River,  was  brought  to  First  Reach 
by  the  Alert  and  Melusina. 

In  March  and  April  the  three  barges  and  eight  other  100-foot  barges  were  brought 
from  St.  Joseph,  Mo.,  by  the  Alert  and  Sabrina. 

Arrangements  were  made  in  September  for  establishing  a  boat  yard  and  construct- 
ing a  sot  of  ways  and  tracks  at  Ewings  Landing,  with  sufficient  capacity  for  stor- 
ing all  the  floating  plant.  As  only  a  part  of  the  lumber  ordered  for  the  ways  and 
tracks  was  furnished  by  the  time  agreed  on,  they  could  not  be  constructed  as  large  as 
designed,  and,  in  consequence,  two  mattress  boats,  fVmrteen  100-foot  barges,  two  64- 
foot  barges,  and  the  unserviceable  steamer  Doris  had  to  be  left  in  the  river  imder 
Dikes  9  and  11. 

The  remainder  of  the  plant  at  Ewings  Landing,  consisting  of  one  machine-boat, 
two  construction  quarter  boats,  eight  pile-sinkers  and  cross  boats,  three  hydraulic 
graders,  nine  100-foot  barges,  seven  small  barges  with  quarters,  and  the  steamer 
MeluMnaf  were  pulled  out  on  the  ways.  The  lau aching  of  the  boats  and  repairs  to 
their  hulls  were  begun  February  15,  and  completed  April  5. 

Very  extensive  repairs  had  to  bo  miMle  to  all  the  hulls  during  the  year,  as  a  great 
deal  of  timber  which  was  not  removed  when  the  plant  was  repaired  at  Kansas  City, 
Mo.,  in  1889,  on  account  of  being  in  good  condition,  had  become  di^fective. 

Three  of  the  pile-si ukers  were  fitted  with  six  sets  of  leads,  and  the  steam  winches 
on  all  the  sinkers  thoroughly  overhauled  und  repaired. 

The  unserviceable  Blake  steam  pump  on  Hydraulio^GraderNo.  5  was  removed,  the 
ENG  9^ ^208 
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boat  strengthened  by  hog  chains,  and  the  Cram  steam  hammer  and  leads  erected 
on  it. 

The  steamer  Doris  was  raised,  after  being  sunk  in  September,  and  her  hnll  repaired. 
After  being  sunk  a  second  time,  she  was  raised,  her  boilers  and  engine  removed,*and 
her  machinery  pat  in  order  to  be  nsed  in  a  new  hull. 

The  new  plant  purchased  daring  the  year  consisted  of  a  Cram  steam  hammer,  with 
engine,  boiler,  and  leads;  also  mess  utensils,  carpenters'  and  machinists'  tools,  and 
rope  for  the  tackle  in  hauling  out  the  boats  on  the  ways. 

A  telephone  line  was  erected  to  connect  the  boat  yard  with  Jefferson  City,  Mo. 

The  following  statement  shows  the  expenditures  made  on  account  of  care  and  re- 
pair of  plant,  moviug  plant,  and  new  plant  purchased. 

Statement  of  expenditures  on  account  of  plant. 

Moving  plant  to  First  Reach  from  Kansas  City,  St.  Joseph, 
and  Uushborg : 

Steamboat  service $14,380.52 

Labor,  handling  plant  material 931. 03 

$15,311.65 

Care  of  plant: 

Watching,  outtiug  ice  and  clearing  out  drift  from  boats, 

and  other  labor 7,894.18 

To  wboat  service 1 ,  800. 00 

Supplies,  oils,  paints,  etc 276. 00 

Constructing  ways  and  tracks 6, 377. 27 

Erecting  temporary  buildingH,  fences,  etc 1, 001. 67 

Laying  up  fleet  on  ways 1,219.19 

Launching  fleet 1,332.81 

Administration  and  miscellaneous  expenses 1, 668. 80 

21,564.87 

Repairs  to  plant : 

Carpenters,  machinists^  and  nnskilled  labor 21, 190. 88 

Lumber,  nails,  iron,  coal,  paint,  oils,  etc 6, 616. 44 

Administration  and  miscellaneous  expenses 2, 324. 91 

30,132.18 

New  plant : 

Cram  steam  hammer,  boiler,  engine,  leads,  and  labor  of 

erecting 2,251.38 

Telephone  line 437.24 

Tools,  rope,  oars,  mess  utensils,  etc 2, 843. 72 

Labor 95.70 

5,628.04 

Total 72,636.64 

SURVEY  AND  OBSERVATION  PARTY. 

In  addition  to  the  duties  already  described  as  having  been  performed  by  the  snr- 
vey  party,  the  elevations  and  measarements  required  for  dike  construction  were 
made  by  it ;  also  special  surveys  of  the  lands  situated  on  Dodds  Island  and  between 
the  mouth  of  the  Osage  Kiver  and  Fergusons  Landing. 

The  total  cost  of  survey  work,  observations  for  discharge,  cross-section  work,  and 
borings,  including  the  computing  of  Held  notes,  making  maps  and  tracings,  amounts 
to  $9,199. 

The  gauffcs  between  Fort  Leavenworth,  Kans.,  and  St.  Charles,  Mo.,  were  inspected 
and  tested^  by  members  of  the  survey  party  in  July,  Augast,  September,  October, 
December,  and  March. 

In  conducting  the  operations  above  described,  I  have  been  assisted  in  constructing 
improvement  works  by  Assistants  R.  H.  Bacot  and  A.  H.  Weber ;  on  shore-line  ana 
hydi'ographic  surveys  by  Assistant  R.  A.  Crawford;  and  in  making  out  pay  rolls  and 
accounts  by  Mr.  Morris  Rosenbach. 

Very  respectfully,  your  obedient  servant, 

Samuel  H.  Yongb, 

Division  Engineer, 
Lient.  CoL  Chas.  R.  Sutkr, 

Corps  of  JEnaineers,  U,  8.  A,, 

President  Missouri  River  Commission^ 
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BBIDGING  NAVIGABLE  WATERS  OF  THE  UNITED  STATES. 


1.  Beport  of  Board  of  EngineeTS  on  proposed  bridge  of  city  of  Dnlnth^  Minnesota, 
across  canal  at  entrance  of  Dolnth  Harbor. 

2.  Report  of  Board  of  Engineers  on  proposed  bridges  of  city  of  Portland,  Oregon, 
across  Willamette  River  at  Burnside  and  J^iiight-Quimby  streets. 


Y  Y  I. 


REPORT  OF  BOARD  OF  ENGINEERS  ON  PROPOSED  BRIDGE  OF  CITY  OF 
DULUTH,  MINNESOTA,  ACROSS  CANAL  AT  ENTRANCE  OF  DULUTH 
HARBOR. 

[Printed  in  Senate  Sx.  Doo.  No.  80,  Ftfty-eocond  Congress,  first  session.] 

,  United  States  Engineer  Office, 

Detroit,  Mich.,  April  6, 1892. 

General:  By  Special  Orders  No.  6,  Headquarters,  Corps  of  Engi- 
neers, February  1, 1892,  a  Board  of  Engineers  was  constituted  to  assem- 
ble at  Detroit,  Mich.,  upon  the  call  of  the  senior  member,  <^to  examine 
and  report  upon  the  plans  of  a  bridge  over  the  entrance  to  Dulath 
Harbor,  on  Lake  street,  submitted  by  the  board  of  public  works  of  the 
city  of  Duluth,  Minn." 

Under  date  of  February  1, 1892,  the  Board  were  instructed  to  give 
careful  consideration  to  the  subject,  and  to  advertise  for  twenty  days 
in  two  daily  papers  (six  insertions  in  each  paper)  published  in  each  of 
the  cities  of  BuflFalo,  N.  Y.;  Cleveland,  Ohio;  Detroit,  Mich.;  Chicago, 
HI.,  and  Milwaukee,  Wis.,  the  fact  that  a  hearing  will  be  had  upon  a 
proposed  bridge  over  the  canal  at  Duluth;  the  day  of  meeting  of  the 
Board  to  be  announced  in  the  advertisement. 

Under  date  of  February  29, 1892,  the  Board  were  further  instructed — 

That  it  was  not  intended  that  the  dnties  of  the  Board  shonld  be  limited  to  the  con- 
sideration  of  the  plans  submitted  by  the  board  of  public  works  of  the  city  of  Dulnth, 
Minn.^  alone,  but  that  the  Board  should  consider  and  report  upon  the  advisability 
of  pecmitting  the  construction  of  any  bridge  over  the  harbor  entrance. 
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In  obedience  to  the  instructions  first  cited,  the  following  advertise- 
ment was  published  as  directed : 

United  States  Engineer  Offk?^. 

Duluih,  Afinn. 
Application  has  been  made  to  the  Secretary  of  War  by  the  municipal  anthorities 
of  the  city  of  Dnlnth,  Minn.,  for  ponmsHion  to  bridge  the  canal  at  the  entrance  of 
the  harbor  at  that  place,  and  a  public  meeting  to  o^^nsider  such  arfi^ments  aa  may 
be  advanced  for  and  against  granting  the  permisfiion  sought  ^ill  be  held  at  the 
United  States  Engineer  office,  34  West  Congress  street,  Detroit,  Mich.,  beginning 
at  10  a.  m.,  March  21,  1892.  All  persons  interested  are  invited  to  be  present,  and  an 
opportunity  will  be  given  to  all  who  desire  to  be  heard.  It  is  requested  that  argu- 
ments be  reduced  to  writing  and  presented  in  duplicate,  either  in  person  or  by  niaU. 

W.  L.  FiSK. 
Captain,  Corps  of  Engineers, 
• 

The  Board  assembled  accordingly  at  the  United  States  Engineer 
office,  34  West  Congress  street,  Detroit,  Mich.,  at  10  a.  m.,  March  21, 
1892,  and  devoted  the  remainder  of  that  day  and  the  whole  of  the  two 
days  next  succeeding  to  a  public  hearing  of  all  parties  desiring  to  pre- 
sent their  views  upon  the  subject,  at  the  same  time  encouraging  such 
opposition  to  each  speaker  as  would  tend  to  elicit  all  the  facts  and 
theories  relating  to  the  case.  Every  endeavor  was  made,  both  by  the 
advertisement  and  during  the  course  of  the  public  sessions  of  the  Board, 
to  secure  a  proper  presentation  of  the  arguments  for  and  against  the 
proposition  to  bridge  the  canal  in  question,  and  it  is  beheved  that  this 
was  accomplished  to  the  satisfaction  of  all  concerned,  and  that  all  de- 
siring to  do  so  had  the  fullest  opportunity  4x)  be  heard  and  to  contro- 
vert opposing  views. 

The  substance  of  the  oral  discussions,  especially  those  presented  by 
the  persons  favoring  the  bridge,  was  reduced  to  writing,  and  this,  with 
all  written  briefs  in  the  case,  is  transmitted  with  this  report.  It  is  to 
be  regretted  that  the  oral  arguments  made  in  the  interest  of  those  op- 
posing the  bridge  were  not  stenographically  reported,  to  the  end  that 
they  might  be  referred  to  at  any  time. 

The  following  is  a  summary  of  arguments  submitted  by  those  who 
favored  the  construction  of  the  proposed  bridge,  viz: 

The  people  of  Duluth  are  interested  to  a  greater  degree  than  anybody  else  in  hav- 
ing an  unobstructed  harbor  entrance,  and  therefore  do  not  desire  to  do  anything 
which  would  be  likely  to  injuriously  aflfect  it.  The  teiTitory  of  Minnesota  Point  is 
imperatively  necessary  to  the  city  for  business  purposes.  Maniifacturing,  wharfage, 
and  railroad  terminal  facilities  thereon  can  only  be  utilized  through  a  ready  means 
of  communication ;  and,  for  these,  under  present  conditions,  none  but  a  bridge  is 
practicable.  An  enormously  valuable  property  is  rendered  useless  through  this  lack 
of  suitable  communication  .with  the  mainland. 

It  is  asserted  that  railroads  desire  to  obtain  terminal  facilities  at  Duluth  which 
the  city  can  not  give  except  on  Minnesota  Point,  the  inside  face  of  which  affords  the 
best  dock  frontage  in  the  harbor. 

The  land  occupied  by  the  canal  belongs  partly  to  the  city  and  partly  to  individuals. 

The  State  of  Minnesota  has  power  to  authorize  the  bridge  over  the  canal,  and  has 
granted  such  authority  to  the  city  of  Duluth.  The  city  waives  its  rights,  and  sub- 
mits to  the  authority  of  the  United  States  in  the  premises. 

A  denial  of  the  privilege  would  deprive  the  city  of  Duluth  of  20  miles  of  the  dock 
frontage. 

Vessels,  in  getting  to  existing  docks,  are  required  to  take  a  tortuous  course  up  bay 
and  river  through  two  bridges,  with  othera  in  pjrospect. ' 

Shipping  business  is  now  scattered  over  too  much  territory. 

The  area  of  ground  on  the  immediate  city  front  now  available  for  docks  and  rail- 
road terminals  is  extremely  small. 

It  is  denisd  that  politics  or  real  estate  speculation  influences  Duluth  in  this  matter. 

It  is  denied  that  the  bridge  proposed  would  obslrnct  navigation. 

The  allegations  of  fact  in  the  statement  of  Capt.  McDou^all  are  denied  or  explained. 

The  shipments  of  wheat  have  amounted  to  $35,000,000  in  one  year. 

Iron  mines  of  fabulous  extent  and  value  are  tributary  to  this  port.    The  aggre- 
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gate  of  moneyed  interests  requiring  betteT  docking  and  shipping  facilities  is  over 

|7oo,oee,ooo. 

It  is  claimed  that  vessels  entering  the  canal  could  be  notified  in  ample  time,  in 
case  anything  prevented  the  operation  of  the  proposed  bridge. 

In  clear  weather  vessels  could  be  sighted  from  the  bridge  when  20  miles  distant, 
and  fogs  are  not  accompanied  by  wind. 

Even  in  violent  storms,  they  have  never  known  vessels  to  have  any  considerable 
difficulty  in  passing  through  the  canal. 

The  anchorage  outside  the  canal  is  good,  and  would  be  available  in  case  of  trouble 
with  the  bridge;  or  vessels  could  make  the  harbor  through  the  channel  at  the 
southern  end  of  Minnesota  Point. 

Denied  that  there  is  plenty  of  room  for  docks,  centrally  located,  elsewhere  than  on 
Minnesota  Point.  • 

Claimed  that  the  combination  of  circumstances  required  to  prevent  a  vessel  pass- 
ing through  the  canal  after  the  construction  of  the  bridge  would  be  extraordinary, 
and  thus  far  unheard  of. 

The  city  of  Duluth  will  agree  to  erect  this  bridge  after  navigation  closes,  thor- 
oughly test  its  operation  t)efore  navigation  again  opens,  and  to  remove  it  in  case  tho 
slightest  hindrance  to  its  operation  should  appear. 

Directly  in  front  of  Duluth,  but  cut  off  by  the  canal  from  all  commercial  inter- 
course, lies  a  suitable  territory  of  sufficient  area  to  accommodate  a  population  of 
100,000  people,  having  ideal  conditions  for  establishing  20  miles  or  more  of  dock  front- 
age. Duluth  needs  and  must  have  a  greater  area  of  level  territory,  more  dock  room 
centrally  located,  more  railroad  terminal  grounds.  She  can  get  it  on  Minnesota 
Point  and  nowhere  else. 

A  tunnel  under  the  canal  would  cost  not  less  than  $500,000,  and  would  probably 
cost  twice  that  sum  or  more.  The  proposed  bridge  could  be  built  for  $150,000 ;  Du- 
luth could  raise  the  latter  sum,  but  not  the  former. 

A  street  railway  is  now  established  on  Minnesota  Point.  It  accommodates  the  reg- 
ular residents,  as  well  as  campers  and  tourists.  ,  It  has  no  connection  with  Duluth, 
and  a  connection  should  be  established  by  the  construction  of  a  bridge. 

It  is  cited  that  Chicago,  with  a  population  of  1,100,000,  had  22,000  arrivals  and 
clearances  last  year,  as  against  3,600  at  Duluth  with  a  population  of  50,000;  and 
^et  Chicago  was  ablB  to  transact  its  business,  notwithstanding  the  fact  that  its  river 
IS  spanned  by  more  than  20  bridges. 

Owing  to  increase  in  size  of  vessels,  the  number  of  arrivals  and  departures  will 
not  increase  in  ratio  with  the  tonnage. 

It  was  admitted  during  the  oral  discussion  that  in  a  few  years,  say  five,  the  traffic 
across  the  bridge  mieht  become  so  great  as  to  make  it  impossible  to  accomodate  it 
without  unreasonably  obstructing  the  canal.  In  that  event,  it  was  stated,  Duluth 
would  make  a  tunnel,  but  can  not  raise  the  money  to  do  so  now. 

It  was  claimed  that  if  Duluth  were  required  to  build  a  bridge  so  perfect  as  to  be 
absolutely  free  from  liability  to  derangement  through  human  defects  in  design,  con- 
struction, or  operation,  the  city  would  be  subjected  to  a  rule  which  would  stop  all 
human  progress.  Further,  that  everything  done  by  man  is  attended  by  more  or  less 
risk,  and  it  would  therefore  be  unfair  to  insist  upon  absolute  perfection  in  a  device 
for  passing  traffic  across  the  canal. 

It  is  submitted  that  in  designing  this  bridge  Duluth,  regardless  of  cost,  has  in- 
yoked  the  resources  of  the  ablest  engineers  to  provide  all  the  safeguards  which  hu- 
man foresight  can  devise,  and  that  it  is  neither  just  nor  fair  to  demand  more.  She 
protests  that  her  progress  should  not  be  stopped  for  lack  of  a  surety  that  would  be 
superhuman. 

Duluth  would  be  the  last  to  place  a  serious  obstruction  across  the  entrance  to  her 
harbor.  She  only  seeks  a  way,  within  her  financial  ability,  to  utilize  her  rightful 
territory.  • 

Duluth  imperatively  needs  Minnesota  Point  as  terminal  grounds  for  new  railroads. 
Several  are  now  seeking  such  facilities.  They  do  not  exist  except  upon  the  land  in 
question.    If  they  can  not  get  them  at  Duluth  they  must  go  elsewhere. 

It  is  denied  that  any  serious  difficulty  exists  in  entering  Duluth  Harbor  in  any  sort 
of  weather.  It  is  claimed  that  vessels  can  always  haul  up  outside  and  either  lay  to, 
oast  anchor,  or  enter  south  of  Minnesota  Point. 

It  is  claimed  that  serious  danger  to  shipping  could  bo  threatened  only  in  case  the 
machinery  of  the  bridge  should  fail  to  operate  at  a  time  when  one  or  more  vessels 
were  approaching  during  a  severe  northeasterly  gale,  and  that  the  chance  of  such  a 
coi)junction  occurring,  according  to  the  theory  of  probabilities,  would  be  only  1  to 
2,800,000. 

Duluth  will  agree  to  keep  the  bridge  open  at  night  during  stormy  weather;  also  in 
the  daytime  during  unusual  northeiist  storms.  And  in  case  the  increase  of  shipping 
should  be  so  considerable  as  to  render  the  bridge  an  unreasonable  obstruction^  they 
would  keep  it  ppen  altogether  during  the  season  of  navigation,  and  only  use  it  as  a 
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bridge  during  the  winter  season,  when  there  is  no  navigation.  It  was  stated  that  the 
ci  ty  would  enter  into  bonds  to  guarantee  these  propositions.  The  city  wiU  als» agree 
to  adopt  every  practicable  safeguard  against  accidents,  including  the  best  methods 
of  signalinff,  and  to  remove  the  bridge  immediately  should  it  actually  prove  to  be  an 
unreasonable  obstruction. 

It  is  claimed  that  Duluth  is  the  easiest  port  to  enter  in  the  world,  no  matter  what 
the  weather  may  be;  and  the  record  is  cited  to  show  that  heretofore  but  trivial  mis- 
haps have  occurred  to  vessels  entering  the  harbor. 

Opinions  of  well-known  experts  in  oridge  and  elevator  practice  are  submitted  to 
the  effect  that  beyond  a  reasonable  doubt  the  proposed  bridge  could  be  operated 
without  interruption. 

The  foregoing  cover  tbe  principal  points  made  by  the  advocates  of 
the  bridge  project.  In  like  manner  the  arguments  of  the  opponents  of 
the  bridge  may  J[)e  briefed  as  follows: 

It  was  asserted  that,  at  present,  there  are  only  about  200  people  on  Minnesota 
Point,  and  that  the  land  is  not  needed  for  dock  irontage,  Miere  being  a  great  abun- 
dance of  room  still  unoccupied  in  Duluth  and  vicinity ;  that  the  scheme  is  advanced 
in  the  interest  of  speculators;  that  northeast  storms,  which  usually  occur  late  in  the 
fall  and  are  generally  accompanied  by  snow,  have  a  clear  water  sweep  of  350  miles; 
that  the  lake  shores  converge  so  as  to  form  a  great  funnel,  the  apex  of  which  is  the 
canal,  up  which  the  storms  sweep  with  unobstructed  force,  creating  very  heavy  seas 
at  and  through  the  canal,  even  to  such  extent  as  to  sometimes  prevent  vessels  from 
lying  at  the  docks  inside  the  harbor  near  the  proloniration  of  the  canal. 

Several  great  storms  and  their  severe  effects  are  cited  in  detail,  during  which  a 
breakwater  and  some  vessels  were  wrecked.  Actual  experience  of  navigators  is 
cited  to  prove  the  danger  of  this  entrance  in  northeast  gales.  It  is  stated  that  dur- 
ing one  storm  the  waves  rolling  through  the  canal  made  it  impracticable  to  load  ves- 
sels at  the  wharves  of  Duluth.  It  is  further  stated  that  waves  in  the  canal  were 
observed  running  as  high  as  12  feet  above  the  canal  piers  and  spreading  out  as  far 
as  50  feet  on  each  side,  and  the  opinion  is  expressed  that  if  they  had  encountered 
any  obstruction  on  the  banks  of  the  canal  the  resulting  spray  would  have  been 
thrown  to  the  height  of  50  feet  or  more.  In  case  of  snow  or  freezing  weather  such 
obstructions  would  soon  have  been  covered  with  ice. 

It  is  asserted  that  currents  of  6  or  7  miles  per  hour  have  been  observed  in  the 
canal  and  their  direction  changed  in  half  an  hour. 

A  case  is  supposed  of  the  east  and  west  bound  shipping  being  both  caught  in  a 
severe  gale  and  driven  into  Duluth  Entrance  coincident  with  a  failure  of  the  bridge 
machinery,  and  the  disaster  which  would  probably  occur  under  tiiiese  conditions  is 
described. 

Oapt.  McDongall  asserts  that  in  severe  storms  all  vessels  in  the  immediate  vicinity 
must  enter  through  the  canal;  that  they  can  not  enter  south  of  Minnesota  Point; 
that  during  the  season  of  1891  nearly  4,000,000  tons  of  freight  passed  through  tlie 
canal,  carried  by  more  than  200  vessels,  having  an  aggregate  value  exceeding 
$30,000,000. 

It  is  claimed  that  under  stress  of  weather  vessels  might  get  so  close  that  they 
could  not  haul  off  in  case  of  unlooked-for  hindrance  to  the  operation  of  a  bridge; 
that  Duluth  is  a  difficult  harbor  to  enter^  and  under  certain  conditions  a  very  dan- 
gerous one. 

It  is  stated  that  if  the  bridge  traffic  should  be  inconsiderable  it  would  not  be  just 
to  create  an  obstruction  to  accommodate  it ;  while  if  it  should  prove  to  be  consider- 
able it  could  not  be  accommodated  without  blocking  the  canal  traffic. 

It  is  stated  that  Duluth  can  have  easy  and  sufficient  access  to  Minnesota  Point 
(1)  by  a  tunnel;  (2)  by  a  trestle  bridge  with  a  draw  in  it  across  the  bay;  (3)  by 
means  of  a  ferryboat.  With  these  available,  it  is  claimed  to  be  unreasonable  to 
insist  upon  reaching  that  territory  by  means  of  a  dangerous  obstruction  at  the  very 
entrance  to  the  harbor. 

It  is  claimed  that  Duluth  Harbor  is  difficult  of  entrance  because,  although  narrow, 
a  good  speed  must  be  maintained  while  passing  through  the  canal.  The  difficulties 
increase  with  the  size  of  the  vessels,  and  these  are  rapidly  increasing  in  size.  That 
very  large  vessels  can  not  be  brought  to  a  stop  while  passing  the  canal  in  stroifg 
easterly  weather,. and  consequently  the  existence  of  any  bridge  over  it  would  invite 
disaster. 

It  is  predicted  that  this  little  canal  is  destined  to  become  one  of  tbe  world's  great 
concentrating  points  of  shipping;  that  this  will  result  in  a  necessity  for  widenmg 
it  considerablv,  and  that  the  existence  of  a  bridge  over  it  would  greatly  retard,  u 
not  prevent,  this  work. 

It  is  asserted  that  at  the  bottom  of  this  great  funnel  at  Duluth  the  storm  effects 
are  woias  than  at  any  other  place  on  the  lakes. 
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To  the  arguments  presented  fw  and  against  the  bridge  by  the  op- 
posing interests,  the  Board  submit  the  following  description  and  foots 
of  record. 

At  its  western  extremity  the  shores  of  Lake  Superior  converge  under 
a  sharp  angle,  near  the  apex  of  which  lie  the  harbors  of  Duluth  and 
Superior  City.  At  a  point  in  the  angle  where  the  opening  is  about  9 
miles  wide  a  low  sand  point  extends  across  and  incloses  a  great  natural 
harbor,  the  Bay  of  Superior.  Only  one  natural  break  occurs  in  it,  and 
here  the  waters  of  St.  Louis  and  Nemadji  rivers  effect  an  outlet  to  the 
lake.  This  outlet  is  near  the  southern  extremity.  It  kas  been  utilized 
as  a  harbor  entrance  ^nd  the  Government  has  built  piers  and  otherwise 
expended  considerable  money  to  improve  it. 

Something  less  than  a  mile  inside  this  natural  breakwater,  where  the 
lake  shore  lines  converge  to  an  opening  of  about  6  miles,  occurs  an- 
other spKt  lying  substantially  parallel  to  it.  Here  again  the  opening  is 
nearest  the  southern  end.  It  furnishes  an  outlet  for  the  St.  Louis  River. 
The  north  end  is  called  Bices  Point,  the  south  end  Conners  Point. 
The  angular  opening  of  the  lake  behind  this  spit  is  a  large  sheet  of 
water  called  St.  Louis  Bay,  the  upi)er  portion  of  which  is  the  estuary  of 
St.  Louis  River. 

Superior  and  St.  Louis  bays  are  quite  shallow,  except  where  the 
waters  of  the  St.  Louis  River  form  through  them  a  narrow  channel 
to  the  lake.  Harbor  room  in  either  for  large  modern  vessels  has  to  be 
provided  by  dredging. 

The  exterior  formation  making  out  from  the  north  shore  is  called 
Minnesota  Point.  It  is  about  6^  miles  long.  That  proceeding  from  the 
south  shore  is  called  Wisconsin  Point  and  is  nearly  2J  miles  long. 
The  two  have  widths  varying  from  200  to  1,000  feet  and  rise  but  a  few 
feet  above  the  level  of  the  lake. 

Exterior  to  Minnesota  Point  the  lake  bottom  falls  rapidly  away  to 
considerable  depths,  especially  in  the  angle  at  the  north  end.  Along 
this  point  it  is  reported  by  the  citizens  of  Duluth  that  vessels  can  safely 
ride  at  anchor  in  aU  conditions  of  ^feather.  The  physical  conditions  at 
this  locality  are  such  as  to  indicate  that  there  might  be  times  when 
such  anchorage  would  be  risky.  A  Lake  Survey^  chart  of  1861  shows, 
at  the  Boyth  end  of  Minnesota  Point,  a  channel  into  Superior  Bay  with 
a  least  depth  of  10  feet.  This  was  i^rior  to  any  improvement.  An 
Engineer  Departia0nt  map  of  1891  shows  a  least  depth  here  of  16  feet; 
but  the  date  of  the  soundings  is  not  given. 

The  St.  Louis  River,  in  this  locaSty,  forms  the  boundary  between 
the  States  of  Minnesota  and  Wisconsin.  On  the  south  shore  of  the 
lake  ox)ening  have  sprung  up  the  Wisconsin  cities  of  Superior  and 
West  Superior,  while  on  the  north  has  been  created  the  Minnesota  city 
of  Duluth.  The  rivalry  between  these  cities  is  intense  and  bitter,  to 
the  extent  that  the  discussion  of  anything^affecting  the  entrance  to  the 
port  behind  Minnesota  Point  is  very  much  disturbed  by  local  issues. 

In  the  fall  of  1870  the  city  of  Duluth  began  cutting  a  canal  across 
Minnesota  Point  near  its  shore  end  for  the  purpose  of  effecting  a  quick 
entrance  to  her  own  harbor  front.  This  proceeding  developed  great 
opposition  on  the  part  of  Superior  and  the  State  of  Wisconsin,  on  the 
gi'ound  that  the  waters  of  St.  Louis  River  could  not  keep  sufficient 
channels  scoured  through  two  outlets,  and  that  the  one  at  the  south 
end  of  Minnesota  Point,  being  the  farthest  away,  WDuld  suffer.  The 
contention  resulted  in  the  construction  of  a  dike  across  Superior  Bay 
from  Minnesota  Point  to  Rices  Point,  which  cut  off  the  waters  of  St. 
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LouiB  River  from  an  escape  through  the  canal.  The  following  extract 
from  the  Beport  of  the  Chief  of  Engineers  for  1879  gives  some  of  the 
subsequent  history  of  this  contention  : 

In  the  spriii]^  of  1S71  an  injunction  was  issued  at  the  instance  of  the  War  Depart- 
menty  restraining  further  ojierations  in  prosecution  of  the  canal.  This  was  subse- 
quently dissolved  upon  the  execution  by  the  city  of  Duluth  of  a  bond  for  $100,000 
to  secure  the  construction  of  a  dike  extending  from  Minnesota  Point  to  Rices  Point, 
and  isolating  the  harbor  from  the  rest  of  the  nay  of  Superior;  said  dike  to  be  com- 
pleted by  December  1,  1871.  Under  this  agreement  work  was  resumed  and  the 
canal  completed  during  the  working  season  of  1871.  It  was  250  f^et  wide  and 
lined  with  crib-w<irk  piers,  which  extended  to  deep  water  in  the  lake,  where  the 
opening  widens  to  290  feet.  The  time  for  the  completion  of  the  dike  was  extended, 
at  the  request  of  the  authorities  of  Duluth,  to  March  15,  1872,  at  which  date  it  was 
reported  complete  and  offered  for  inspection  to  the  United  States  authorities.  Its 
construction  was  wholly  unsuited  to  the  requirements  of  such  a  work,  being  made  of 
light  crib-work  ballasted  with  stone  and  filled  with  sand.  It  proved  to  be  utterly 
inadequate.  The  filling  was  washed  out  and  the  crib  work  in  parts  floated  out  of 
place;  in  parts  was  crushed  by  ice.     ♦    *    • 

No  action  was  taken  on  the  bond,  which  was  pronounced  worthless  by  eminent 
lawyers,  the  city  not  having  legal  authority  to  execute  the  same. 

Since  the  date  of  this  report  the  dike  has  practically  disappeared. 
The  canal  remains,  having  a  length  of  about  1,S00  feet.  The  distance 
from  the  outer  end  to  Lake  street,  the  proposed  location  of  the  bridge, 
is  about  900  feet. 

Starting  from  the  northern  shore  of  the  lake,  some  2,000  feet  from  the 
base  of  Minnesota  Point,  the  United  States  built  a  breakwater  which, 
in  1872,  had  reached  a  length  of  1,200  feet.  It  was  formed  of  cribs  30 
feet  wide  by  60  feet  long,  and  was  provided  with  a  decked  superstruc- 
ture to  a  height  of  6  feet  above  the  water  level.  Although  built  in  the 
most  substantial  manner  of  such  structures  on  the  lakes,  it  was  wrecked 
by  a  storm  which  occurred  on  November  14, 1872.  But  little  of  it  now 
remains,  and  it  has  been  abandoned. 

The  cause  of  this  destructive  action  is  to  be  readily  found  in  the  for- 
mation of  the  land  on  the  northern  shore  of  the  lake  in  this  vicinity. 
Kisiug  to  a  height  of  about  700  feet  above  the  lake  level,  it  seems. to 
direct  easterly  winds  toward  the  location  of  the  breakwater  and  the 
entrance  of  the  canal,  rolling  the  resulting  seas,  with  accumulated  force, 
in  the  same  direction.  It  is  easily  conceivable  that  their  force  should 
prove  almost  irresistible  by  any  structure  less  substantial  than  those 
built  to  withstand  ocean  storms.  The  destruction  of  this  breakwater 
supports,  to  some  extent,  the  assertious  made  by  th£  opponents  of  the 
bridge  conceniiug  the  extreme  severity  of  the  wind  and  wave  action  at 
this  locality  during  unusual  gales. 

Duluth  is,  at  this  time,  both  a  local  harbor  and  a  harbor  of  refuge. 
The  distance  to  Two  Harbors,  the  nearest  shelter  on  the  northern 
shore,  is  about  27  miles,  and  the  distance  to  Bark  Bay,  the  nearest 
shelter  on  the  southern  shore,  is  about  45  miles.  Hence  a  vessel  to 
leeward  of  these,  with  easti^rly  wind,  has  no  harbor  available  but 
Duluth,  and,  of  necessity,  must  make  it. 

CONCLUSION. 

The  Board  do  not  admit  the  extent  of  the  dangers  recited  by  the 
opponents  of  the  bridge  project,  and  fully  recognize  the  great  advan- 
tage to  the  city  of  Duluth  which  would  accrue  from  suitable  means 
of  communication  with  Minnesota  Point.  The  latter  cleaily  ai)pears  to 
be  a  necessity  to  the  future  growth  of  the  city,  as  well  as  to  the  corn- 
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« 
merco  which  promises  so  soon  to  pour  through  her  gates;  and  every 
foot  of  dock  frontage  behind  that  strip  of  laud  ought  to  be  available. 
There  ought  to  lie  considerable  concession  upon  the  part  of  each  of  the 
conflicting  interests  involved,  and  each  should  yield  a  fair  measure. 
•  The  design  of  the  lift  bridge  proposed  is  one  of  great  merit,  and  the 
details  seem  to  be  well  studied  and  arranged.  Any  objections  to  the 
plan  which  have  appeared  to  the  Board  are  of  a  minor  character^  and 
do  not  extend  to  the  main  proposition,  because  they  can  be  readily 
obviated.  A  complete  description  of  the  bridge  is  to  be  found  in  the 
pai)ers  and  drawings*  submitted  by  Mr.  J.  A.  L.  Waddell,  the  engineer 
who  designed  it. 

It  is  to  be  understood  that  these  favorable  remarks  apply  to  the 
design  and  not  to  the  question  whether  a  lift  bridge  is  to  be  preferred 
at  this  locality.  As  a  matter  of  fact  the  Board  think  that  a  properly 
designed  swing  bridge  would  better  fiilfill  the  requirements,  except  as 
to  the  area  of  ground  that  would  have  to  be  occupied  by  the  shore  arm 
of  the  structure. 

The  city  of  Duluth  states  that  she  can  afford  to  build  the  bridge  pro- 
posed, but  can  not  afford  to  construct  a  tunnel  (which  is  admitted  to 
be  a  complete  solution  of  the  problem),  and  that  if  she  can  not  have  a 
bridge  she  must  be  deprived  ot  the  use  of  Minnesota  Point,  the  only 
direction  in  which  the  city  can  expand  for  commercial  purposes.  This 
is  a  strong  argument  and  appeals  te  the  sympathy  of  the  Board,  espe- 
cially in  view  of  the  well-known  activity  and  enterprise  of  the  people 
of  Duluth,  which  certainly  deserve  all  the  encouragement  that  can 
properly  be  extended.  But  the  Board  feel  compelled  to  put  this  aside 
and  to  deal  with  the  question  regardless  of  sentiment.  They  must  look 
to  the  future  and  base  their  opinion  upon  what  seems  to  them  best  for 
the  interests  of  all  concerned. 

•  In  view  of  the  facts  and  arguments  detailed  the  Board  concludes  that 
it  is  not  advisable  to  authorize  the  construction  of  any  bridge  across 
the  canal  entrance  to  the  harbor  of  Duluth,  Minn.  They  believe  that 
the  dangers  and  difficulties  to  shipping  whi^sh  would  result  from  the 
bridge  proposed  have  been  overestimated  by  its  opponents,  while  the 
degree  of  obstruction  which  would  be  due  to  such  a  structure  has  been 
underrated  by  its  advocates.  Any  bridge  over  a  waterway  is  a  menace 
to  navigation,  but  the  propositions  of  the  city  of  Duluth,  tf  carried  into 
effect,  would  reduce  them  to  a  minimum  in  this  case. 

The  city  of  Duluth  proposes  certain  guaranties  looking  to  the  proper 
operation  of  the  bridge,  and  even  to  its  removal  in  case  it  should  prove 
to  be  an  unreasonable  obstruction.  The  probable  value  of  such  a  guar- 
anty is  indicated  in  the  closing  paragraph  from  the  Eeport  of  the  Chief 
of  Engineers  heretofore  quoted. 

If  there  were  a  breakwater  outside  of  and  covering  the  entrance  to 
the  canal,  such  that  vessels  would  approa<5h  and  pass  the  canal  free 
from  danger  due  to  stress  of  weather  or  perils  of  the  sea,  the  condi- 
tions ^rould  differ  so  much  from  those  actually  existing  that  the  Board 
might  find  it  less  difficult  to  reach  a  conclusion  that  would  be  satis- 
factory to  Duluth. 

One  very  important  factor  in  leading  the  Board  to  their  conclusion 
is  their  disinclination  to  establish  a  dangerous  precedent.  The  piers 
which  border  the  cana^  at  Duluth  are  essentially  the  same  in  general 
function  as  those  which  are  found  at  the  entrance  to  the  principal  lake 

•  *  Not  printed. 
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Y  Ya. 

REPORT  OF  BOARD  OF  ENGINEEKS  OX  PROPOSED  BRIDGES  OF  CITY  OP 
PORTLAND,  OREGON.  ACROSS  WILLAMETTE  RIVER  AT  BURNSIDE  ASD 
KNIGHTQUIMBY  STREETS. 

[Printed  in  SeiuiU  Ex.  Boc  Ko.  11&  Fiftj-«econd  C^^n^reM.  first  session.] 

Portland,  Oregon,  June  I3j  1S92. 

General:  The  Board  of  Engineer  OflBcers  convened  by  virtue  of 
Special  Orders  NTo.  18,  dated  Headquarters,  Corps  of  En;ziiieers,  C  S. 
Army,  Washington,  D.  C,  April  Id,  1892,  to  which  was  referred  for  in- 
vestigation and  report  the  drawings  for  two  bridges  that  the  Portland 
bridge  committee,  a  body  organized  and  acting  under  authority  of  an 
act  of  the  legislature  of  the  State  of  Oregon,  propose  to  build  over  the 
Willamette  River  within  the  limits  of  the  city  of  Portland,  and  which 
had  been  submitted  to  the  Secretary  of  War  for  his  aj'proval.  as  re- 
quired by  act  of  Congress  approved  September  19,  181* ».  Las  the  hono^ 
to  submit  the  following  rei>ort : 

The  interests  involved  in  the  constrmtion  of  these  bridges  are  of  go 
great  imi)OKlance  to  the  city  of  Portland  and  the  c<»niujerce  of  the 
State  of  Oregon,  and  there  is  such  a  diversity  of  opiniMU  amung  the 
people  of  the  community  as  to  their  location  and  the  need  or  pn»pnety 
of  their  erection,  and  the  effect  that  they  will  have  uj^on  indi\iduai 
interests,  and  the  general  prosperity  of  the  city  is>  go  great  that  the 
Board  approaches  the  ronsideratiou  of  the  su]»jt*ct  with  a  realizing  sen&e 
'of  the  resx)onsibility  rci^tingon  it.  In  order  that  aclear  under.-ianiiing 
may  be  had  of  the  question,  a  brief  descripti<»n  of  g^>me  of  the  consid- 
erations involved  is  thought  to  be  ne<^^ssary. 

The  city  of  Portland  i.s  Iocate<l  ninm  the  Willamette  Kiver.  aUmt  12 
miles  from  its  junction  with  the  Columbia,  and  IIU  mUii^  frr»m  the  .sea- 
It  is  the  head  of  navigation  fVir  deep  sea  going  ve^-sels  and  tlie  iirin<i- 
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pass  from  one  side  to  the  otber.  The  length  of  the  river  included  be- 
tween the  extreme  northern  and  southern  boundary  lines  of  the  city  is 
approximately  10  J  miles.  The  width  between  the  harbor  lines  recently 
recommended  for  adoption  by  the  harbor  line  board,  appointed  by 
order  of  the.  Secretary  of  War,  varies  from  600  feet  to  1,200  feet,  and 
the  depth  ih  the  channel  from  9  to  95  feet.  The  discharge  of  the  river 
at  low  water  is  about  15,000  cubic  feet  per  second,  while  that  for  the 
extreme  flood  of  February,  1890,  was  estimated  from  rough  discharge 
observations  to  be  about  400,000  cubic  feet  per  second.  This  flood 
reached  a  height  of  28  feet  above  low  water.  The  mean  velocity  of  the 
current  was  above  6  mile^  an  hour. 

Eegular  communication  is  had  between  the  east  and  west  portions  of 
the  city  by  means  of  three  bridges  and  two  ferries.  These  latter  have 
submerged  wire  ropes  along  which  trolleys  are  made  to  run,  which  l^ave 
the  boats  fastened  to  them  propelled  by  steam  power.  The  ferries  are 
located,  one  at  Knight-Quimby  street,  the  other  at  Stark  street.  Other 
^erry  franchises  exist  but  are  not  at  present  used. 
*  The  first  bridge  to  be  observed  while  coming  up  the  river  is  the  steel 
railroad  bridge.  This  is  located  at  the  narrowest  point  on  the  river 
within  the  limits  of  the  city  and  is  660  feet  long  between  abutment 
piers.  It  consists  of  one  draw  span  and  one  closed  span.  ^The  draw  is 
at  the  western  end  and  has  a  length  of  340  feet,  giving  a  clear  opening 
on  either  side  of  the  pivot  pier  of  150  feet  for  the  passage  of  vessels. 
Owing  to  the  fact  that  the  right  of  wharfage  has  not  been  extinguished 
in  favor  of  navigation  in  the  vicinity  of  this  bridge,  the  west  draw 
opening  is  of  little  practical  use  to  boats  in  passing.  There  are  large  . 
ships  or  ocean  steamers  lying  almost  constantly  atthedocks immediately 
above  or  below  this  end  of  the  bridge.  The  closed  span  is  320  feet  in 
length  and  at  the  east  end.  The  lower  chord  is  but  2^  feet  above  the 
extreme  high  water  of  February  18, 1890.  The  bridge  has  two  road- 
ways, one  above  the  other.  The  lower  is  nsed  exclusively  for  the  passage 
of  railway  trains  upon  a  single  track,  the  upper  for  wheeled  vehicles, 
street  cars,  and  pedestrians.  It  is  18  feet  wide,  with  footpaths  outside, 
each  having  a  width  of  4  feet.  The  draw  is  maneuvered  by  steam 
power.  The  axis  of  the  bridge  is  perpendicular,  or  nearly  so,  to  the  axis 
of  the  current. 

The  bridge  was  built  in  1888  by  the  Multnomah  Bridge  Company 
under  an  act  of  the  legislature  of  the  State  of  Oregon.  It  is  now  owned 
or  controlled  by  the  Union  Pacific  Company.  The  upi>er  roadway  is 
leased  for  a  term  of  years  to  the  City  and  Suburban  Street  Railway  Com- 
pany. The  tolls  collected  ai-e  regulated  by  the  judge  of  the  county 
court.    No  extra  fare  is  collected  from  persons  in  street  cars. 

The  Morrison  street  bridge  is  located  about  4,600  feet  above  the  steel 
bridge.  It  is  1,244  feet  in  lengtli  between  abutment  piers,  divided  into 
three  spans  262  feet  each  on  the  east  end,  a  draw  307  feet  in  length 
and  a  span  of  151  feet  at  the  west  end.  The  openings  on  the  two  sides 
of  the  pivot  pier  measured  along  the  axis  of  the  bridge  are  136  feet  each, 
but  in  consequence  of  the  location  and  the  direction  of  this  axis  with 
reference  to  the  direction  of  the  current,  the  available  space  tor  the  pas- 
sage of  vessels  is  reduced  to  115  feet.  This  bridge  is  20  feet  wide  in 
the  clear  with  6-foot  sidewalks  on  each  side.  The  roadway  is  occupied 
by  a  double-track  street  railway.  The  draw  has  be^n  operated  until 
lately  by  hand  power.  Becently  an  electric  motor  has  been  employed 
to  turn  the  draw  span.  The  street-car  franchise  of  the  bridge  has  been 
let  for  a  term  of  years  to  the  City  and  Suburban  Street  BsSlway  Com- 
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pany.    The  tolls  collected  are  regulated  by  the  county  court.    No  extra 
fare  is  collected  from  persons  in  the  street  cars. 

Under  an  act  of  the  legislature  of  the  State  of  Oregon,  approved 
October  18,  1878,  the  Willamette  Iron  Bridge  Company  began  the 
construction  of  this  bridge  in  October,  1880.  So  manifest  was  it  that 
tlie  bridge  would  be  an  injury  to  navigation  and  to  wharf  property 
above  its  location,  that  great  opposition  was  at  once  developed  to  its 
construction.  The  power  of  the  Secretary  of  War  was  invoked  to  pro- 
hibit it.  Investigations  and  adverse  reports  were  made  by  officers  of 
the  Engineer  Corps.  The  matter  was  taken  into  the  courts,  and  on  a 
hearing  before  the  United  States  circuit  court  for  the  district  of  Ore- 
gon the  work  of  construction  was  enjoined.  In  1886  the  arrangement 
of  the  piers  and  the  width  of  draw  opening  were  slightly  changed  and 
the  work  of  construction  proceeded  with.  The  bridge  was  completed ' 
in  the  early  part  of  1887,  and  has  proved  to  be  an  unreasonable 
obstruction  to  navigation  and  a  detriment  to  the  wharf  property  above 
its  location. 

Madison  Street  Bridge  is  located  1,300  feet  above  Morrison  street. 
It  was  built  in  1890  by  the  Columbia  Street  Bridge  Company  under  au- 
thority of  an  actof  the  legislature  of  the  State  of  Oregon  approved  Feb- 
ruary 25, 1889.  It  has  a  length  of  1,654  feet  between  abutment  piers. 
This  is  divided  into  seven  spans  of  191  feet  each  and  a  draw  span  of 
317  feet.  There  is  one  closed  span  on  the  western  end  between  the 
draw  and  the  shore.  The  draw  span  gives  an  opening  on  each  side  of 
the  pivot  pier  of  140  feet  when  measured  along  the  axis  of  the  bridge; 
but  such  is  the  direction  of  this  axis  with  reference  to  the  currents  of 
the  river  that  the  clear  space  available  for  the  passage  of  boats  at  or- 
dinary stages  of  the  water  is  limited  to  120  feet.  The  bridge  is  20  feet 
wide  in  the  clear,  with  sidewalk  on  each  side  6  feet  wide.  The  draw 
is  maneuvered  by  electric  power  with  auxiUary  hand-power  attachments. 
It  is,  like  the  Morrison  Street  Bridge,  an  unreasonable  obstruction  to 
navigation,  particularly  as  the  draws  have  not  a  proper  correlation 
with  each  other.  During  last  winter  it  was  sold  to  the  city  council  of 
Portland  and  by  this  body  turned  over  to  the  Portland  bridge  com- 
mittee, and  is  now  operated  as  a  free  bridge. 

Neither  of  these  bridges  are  constructed  under  act  of  Congress.  The 
Madison  street  bridge,  although  built  in  1890,  was  practically  finished 
before  the  river  and  harbor  act  of  September  19  of  that  year  went  into 
effect.  Its  plans  and  location,  therefore,  have  not  been  approved  by 
the  Secretary  of  War. 

The  ferries  mentioned  and  these  bridges,  together  with  small  steamers 
plying  up  and  down  the  river  from  one  sider  to  the  other  and  stopping 
at  almost  every  street,  are  the  ordinary  available  means  of  communi- 
cation between  the  two  parts  of  the  city.  Although  the  ferries  are 
primitive,  inexpensive  affigdrs  in  all  their  appointments  and  appli-' 
ances  for  taking  care  of  and  transportiffg  their  patrons,  and  the 
bridges  are  far  from  being  first  class  as  a  means  for  getting  from  one 
side  of  the  river  to  the  other,  yet  it  does  not  appear  that  either  of  the 
ferries  or  bridges  is  taxed  to  anything  like  its  Ml  capacity.  The  vol- 
ume of  business  and  the  general  lines  of  traffic  seem  to  concentrate 
toward  the  river  between  Madison  Street  Bridge  on  the  south  and 
the  steel  bridge  on  the  north.  There  is  great  activity  among  agents 
and  owners  of  real  estate  located  on  the  peninsula  lying  between  the 
Willamette  and  Columbia  rivers.  Special  efforts  are  being  made  by 
these  to  induce  persons  to  locat^e  on  their  lands,  which  have  been  sub- 
divided into  lots  and  laid  out  with  streets.   On  some  of  these  are  street 
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railroads  which  cross  existing  bridges  without  extra  charge  to  passen- 
gers. The  traffic  over  these,  although  considerable  and  growing,  is  not 
by  any  means  excessive. 

Before  the  erection  of  the  Morrison  Street  Bridge,  which  was  the  first  ' 
to  be  thrown  across  the  Willamette  Eiver  in  this  vicinity,  ocean-going 
vessels  ascended  above  its  site  and  received  their  cargoes.  A  system 
of  wharves  and  docks  was  projected  by  the  Oregon  Eailway  and  l^avi- 
gation  Company  on  their  land,  which  lies  1  mile  above  this.  They  de- 
signed bridging  the  river  at  Boss  Island,  thus  leaving  all  below  free 
and  unobstructed  for  the  commerce  of  the  port.  This  river  is  now  sus- 
ceptible of  easy  navigation  by  deep-sea  vessels  to  this  point,  were  it 
not  obstructed  by  bridges;  and  it  is  capable  of  being  made  navigable 
at  reasonable  expense  by  vessels  drawing  from  14  to  16  feet  of  water 
at  all  stages  for  10  miles  farther  up.  This  company,  being  cut  off  from 
their  lands  by  an  obstruction  in  the  river,  was  obliged  to  make  other 
arrangements  for  connecting  with  ocean  transportation.  They  have 
crossed  the  river  2§  miles  below,  at  the  steel  bridge,  and,  as  a  conse- 
quence, have  practically  diminished  the  space  otherwise  available  for 
accommodating  ocean  traffic  to  this  extent.  There  is  in  this  distance 
about  28,000  feet  along  the  harbor  lines  that  could,  at  reasonable  ex- 
pense, be  made  available  for  shipping  were  it  not  for  this  one  unfavor- 
able condition.  Deep-sea  ships  do  occasionally  go  above  the  steel 
bridge  when  there  is  little  or  no  current  in  the  river.  There  is  always 
extra  risk  and  extra  towage  charges  for  taking  ships  above  the  upi>er 
bridges.  Twenty-five  dollars  for  each  bridge  each  way  is  now  charged 
by  the  Union  Pacific  Company  for  towing  ships  through  the  tfpper 
bridges,  and  when  there  is  any  considerable  current  in  the  Willamette 
the  company  will  not  assume  any  risks.  Freight  is  taken  through  the 
city  from  the  docks  above  Madison  Street  Bridge  to  be  load^  into 
ships  at  docks  below  the  steel  bridge  at  an  expense  of  from  35  to  40 
cents  per  ton. 

The  city  council  has  provided  by  ordinance  that  ships  may  not  lie  at 
anchor  above  Knight-Quimby  street  ferry.  This  is  apparently  with 
the  view  to  keeping  all  that  portion  of  the  harbor  as  free  as  possible 
from  obstructions  that  might  interfere  with  the  passage  of  vessels. 

The  harbor  limits  below  the  steel  bridge  are  usually  considered  to  extend 
to  the  head  of  Swan  Island,  or  about  2  miles  downstream.  Should  the 
commerce  at  any  time  in  the  future  grow  beyond  what  can  be  conven- 
iently and  economically  accommodated  within  what  is  now  considered 
the  harbor  limits,  these  can  be  extended  indefinitely  down  the  Wil-  j 

lamette  and  around  on  the  Columbia  Kiver  side  of  the  peninsula.  j 

Within  the  present  limits  and  below  the  steel  bridge  are  located  the 
principal  docks  at  which  nearly  all  the  deep-sea  transshipment  takes 
place.  The  principal  railroad  termini  are  here,  with  all  their  ware- 
houses, elevators,  freight  depots,  switehing  tracks,  and  other  facilities 
for  handling  the  products  and  supplies  of  the  country,  and  this  loca- 
tion is  apparently  chosen  with  tlie  direct  object  of  having  the  great 
\^lume  of  the  heavy  business  of  the  city  below  all  bridges. 

During  the  year  1891  there  were  one  hundred  and  three  sailing  ves- 
sels loaded  at  Portland  for  foreign  ports  with  wheat  and  flour,  valued 
at  over  $7,000,000.  Not  to  exceed  ten  of  these  were  partially  loaded 
above  the  steel  bridge.  In  addition  to  this,  flour  and  wheat  to  the 
value  of  nearly  $4,000,000  were  shii)ped  from  this  port  in  ocean  steamers. 
These  figures  are  mentioned  with  the  view  to  showing  the  interests  in- 
volved in  one  direction  only  in  any  proposed  curtailment  of  tJie  harbor 
facilities. 
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As  a  matter  of  interest  bearing  upon  this  subject  the  Bo$xd  has  in- 
vestigated, to  a  limited  extent,  the  practice  with  regard  to  bridging 
their  harbors  and  the  rivers  which  connect  them  with  the  sea,  of  the 
principal  inland  commercial  cities  of  the  world,  reached  by  deep-sea 
vessels.  Practically  in  every  instance  it  was  found  that  bridges  are 
not  permitted  below  the  point  where  deep-sea  ships  go.  In  no  instance 
ias  the  Board  been  able  to  learn  of  any  great  seaport  favorably  con- 
sidering the  bridging  by  low  bridges  of  its  harbor  or  connections  with 
the  sea. 

The  following  instances  coming  under  this  head  are  mentioned: 

London,  the  metropolis  of  the  world,  is  situated  on  the  Thames  Eiver, 
60  miles  from  the  sea.  In  the  stretch  of  river,  nearly  7  miles  long, 
comprising  the  shipping  district,  and  with  enormous  interests  of  all 
kinds  on  both  sides  of  the  river,  thereis  no  bridge  below  the  absolute 
head  ef  deep-water  navigation  at  the  London  Bridge.  A  new  bridge  is 
being  built  at  the  Tower  of  London,  a  quarter  of  a  mile  below  the  Lon- 
don Bridge.  This,  when  completed,  will  have  a  clear  opening  of  200 
feet  for  the  passage  of  vessels,  and  is  required  to  be  kept  open,  except 
for  a  very  short  time  during  the  day.  All  crossmgs  in  the  7  miles  of 
city  below  the  London  Bridge  are  made  by  ferries  and  by  tunnels  under 
the  river. 

The  great  port  of  Liverpool,  on  the  Mersey,  has  allowed  no  bridge  to 
be  built  across  the  lower  navigable  portion  of  the  river.  Between 
Liverpool  with  a  population  of  over  600,000  and  Birkenhead,  on  the 
opposite  side  of  the  river  with  a  population  of  100,000,  communication 
has  until  recently  been  kept  up  entirely  by  means  of  ferries  or  by  a 
very  circuitous  railway  journey. 

Recently  there  has  been  constructed  a  tunnel  under  the  Mersey  for 
the  accommodation  of  railroad  and  local  traffic.  This  was  built  at  a 
coat  of  nearly  $4,000,000,  whereas  a  bridge  could  have  been  constructed 
for  a  very  small  part  of  this  sum. 

The  river  Clyde,  upon  which  is  sifiiated  the  great  commercial -city  of 
Glasgow,  with  a  population  of  over  500,000,  has  no  bridge  across  it 
from  its  mouth  for  a  distance  of  21  miles,  the  entire  portion  used  by 
shipping.  The  first  bridge  is  a  stone-arch  bridge  at  the  absolute  head 
of  navigation. 

The  river  Tyne,  upon  which  is  situated  Newcastle,  has  no  low  bridge 
until  a  x)oint  above  the  city  is  reached,  a  distance  of  fully  12  miles 
from  the  mouth.  A  high-level  bridge  crosses  the  Tyne  below  the  city, 
but  in  consequence  of  its  height  is  no  obstruction  to  navigation. 

The  river  Tees  is  crossed  by  no  bridge  below  Newport  and  Middles- 
borough. 

The  river  Dee  is  pressed  by  no  bridge  at  or  below  Chester. 

The  city  of  Bristol,  the  third  commercial  city  of  England,  has  con- 
nection with  the  sea  by  the  Severn  and  Avon  rivers.  Neither  of  these 
rivers  is  crossed  by  a  bridge  until  a  point  above  that  to  which  ships 
can  go  is  reached.  Until  recently,  steam  ferries  across  the  Severn  gave 
Bristol  her  only  communication  with  the  railways  to  the  north.  ^ 

To  furnish  better  communication  without  obstructing  navigation, 
there  has  recently  been  built  a  tunnel  under  the  Severn.  This  tunnel, 
with  its  inclines  for  railroad  traf&c,  is  over  4  miles  long. 

At  Belfast,  the  chief  manufacturing  and  commercial  city  of  Ireland, 
the  bridges  across  the  river  Lagan  are  confined  to  the  upper  part  of  the 
city.  None  are  permitted  in  the  portion  of  the  river  in  the  vicinity  of 
the  docks,  quays,  and  basins  reached  by  deep-sea  ships. 

The  same  is  true  of  the  city  of  Dublin,  situated  on  the  river  Liffey. 
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Hamburg,  the  first  commercial  city  of  the  continent  of  Europe,  is 
situated  upon  the  Elbe,  about  93  miles  from  its  mouth.  Upwards  of 
6,000  deep-sea  vessels  enter  and  depart  from  this  city  annually.  The 
city  proper  lies  on  one  side  of  the  Elbe,  and  on  the  other  side  are  the 
two  cities  of  Altona  and  Ottenseu,  the  three  presenting  to  the  river  a 
continuous  frontage  of  over  4  miles.  Throughout  this  entire  distance 
there  is  no  bridge  to  obstruct  or  incommode  navigation.  All  crossing 
is  by  means  of  terries. 

The  great  commercial  city  of  Eotterdam  has  guarded  its  navigation 
interests  to  an  extent  that  there  is  no  bridge  across  the  river  Maas 
from  about  the  middle  of  the  city  to  its  mouth,  a  distance  of  21  miles. 

The  river  Scheldt,  from  its  mouth  to  Antwerp,  a  distance  of  60  miles, 
is  not  crossed  by  a  bridge  at  the  city  or  below  it.' 

The  great  city  of  Amsterdam  on  the  river  Y  has  never  permitted  its 
navigation  interests  to  be  interfered  with  by  the  erection  of  bridg-es 
across  the  river. 

The  river  Adonr  up  to  the  city  of  Bayonne  is  uncrossed  by  any 
bridge. 

The  river  Seine  is  not  crossed  by  a  bridge  at  Havre  or  for  40  miles 
up  the  river, 

Bordeaux,  on  the  Garonne,  is  one  of  the  chief  commercial  cities  of 
France.  It  is  about  60  miles  from  the  sea.  In  this  whole  distance 
no  bridge  crosses  the  river  or  estuary.  In  the  upper  portion  of  the 
city  is  a  stone-arch  bridge  forming  a  complete  bar  to  ocean  ships.  No 
bridge  is  permitted  below  this,  all  railroad  and  other  cros^ngs  being 
above. 

Calcutta^  the  capital  of  India  and  commercial  capital  of  the  conti- 
nent of  ^sia,  is  situated  on  the  Hugli  Kiver  about  80  nliles  from  the 
sea.  It  is  reached  by  the  largest  ocean  ships.  The  commerce  of  this 
great  city  is  not  permitted  to  be  interfered  with  to  the  slightest  ex- 
tent by  bridges. 

Ko  bridges  cross  the  St.  Lawrence  below  the  point  ati^  Montreal 
reached  by  deep-sea  vessels.  Bridges  are  not  permitted  to  interfere 
with  the  harbor  or  commerce  of  Montreal,  which  is  nearly  1,000  miles 
from  the  sea. 

In  our  own  country  no  bridge  except  the  high  bridge  passing  entirely 
above  the  shipping  has  been  permitted  or  would  be  for  a  moment  con- 
sidered across  the  waters  of  New  York  Harbor.  Not  even  a  pier  for  a 
bridge  is  allowed  outside  the  established  harbor  lines. 

There  is  no  bridge  over  the  Delaware  at  or  below  Philadelphia. 

There  is  no  bridge  across  the  Mississippi  below  NeW  Orleans,  107 
mUes  from  the  mouth  of  the  river.  A  recent  proposition  to  bridge 
the  river  below  New  Orleans  has  called  forth  a  storm  of  indignant  pro- 
tests. 

The  Long  Bridge  across  the  Potomac  at  Washington  has  been  con- 
sidered a  great  detriment  to  the  commerce  of  Georgetown,  and  strenu- 
ous objections  have  always  been  made  to  another  drawbridge  above  it. 
1[n  some  of  our  lake  cities  there  are  bridges  over  the  small  rivers 
flowing  through  them,  and  much  of  the  shipi)ing  is  done  at  docks 
above  these  bridges.  This  is  particularly  the  case  at  Chicago.  Dur- 
ing the  early  development  of  the  commerce  of  this  city  the  late  ves- 
sels were  by  force  of  circumstaaces  compelled  to  do  their  business 
along  the  Chicago  River.  The  lake  front  was  not  at  that  time  avail- 
able for  dockage.  The  city  rapidly  enveloped  the  river,  extending  its 
streets  in  all  directions  across  it  and  establishing  communication  by 
means  of  tunnels  and  bridges. 
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The  situation  has  now  become  so  grave  in  respect  to  the  two  con- 
flicting interests  that  shipping  is  being  gradually  withdrawn  from  the 
river  and  provided  with  facilities  in  other  locations  at  the  lower  en<l 
of  Lake  Michigan  5  and  it  is  seriously  contemplated  to  close  the  river 
entirely  by  making  all  bridges  i>ermaiient  without  draws  or  arching 
the  river  over  its  entire  length. 

When  the  question  of  the  erection  of  the  Morrison  Street  Bridge 
was  before  the  public  in  1880,  and  from  that  on  to  1886,  some  very 
strong  remonstrances  were  made  against  its  construction.  The  facts 
and  reasoning  then  brought  forth  are  equally  applicable  at  this  time 
in  the  consideration  of  the  bridges  which  it  is  now  proposed  to  erect. 
In  his  remonstrance  against  the  erection  of  the  Morrison  Street  Bridge 
Mr.  Henry  Villard,  then  president  of  the  Oregon  Railway  and  Naviga- 
tion Company,  says — 

That  such  location,  it  wUl  be  obseryed,  is  about  the  center  of  the  city  front,  and 
at  sach  a  point  as  to  necessarily  create  a  most  serious  obstruction  to  the  shipping  of 
the  city  on  at  least  one-half  of  it«  river  front. 

•  ••«#*• 

That  the  construction  of  a  bridge  at  the  point  designated  would  seriously  interfere 
-with  the  navigation  of  said  river,  and  the  commercial  interests  of  the  city  of  Port- 
land, the  State  of  Oregon,  and  the  commerce  of  the  Pacific  Ocean  centering  there  as 
well.  During  the  past  two  years*  shipping  facilities,  in  the  way  of  wharves,  ware- 
houses, roadways,  etc.,  have  been  erected  along  the  Portland  city  front  south  of 
Morrison  street  (the  site  of  the  proposed  bridge),  and  a  very  large  proportion  of  the 
commerce  of  said  river,  and  of  the  city  of  Portland,  is  now  transferrea  to  that  por- 
tion of  said  river  lying  south  of  Morrison  street,  and  all  of  which  will  be  seriously 
and  permanently  affected  by  the  construction  of  any  bridge  at  Morrison  street;  no 
matter  how  carefully  proviaed  with  draws,  such  proposed  bridge  wiU,  in  the  judg- 
ment of  this  companv  and  of  those  interested  in  the  navigation  of  said  i^ver  and 
the  commerce  of  saia  port,  prove  to  be  at  all  seasons  of  the  year  a  serious  obstruc- 
tion to  its  navigation,  affecting  materiaUy  and  adversely  its  shipping,  both  above 
and  below  the  proposed  bridge. 

And  at  times  of  high  water  this  obstruction  will  be  so  serious  as  to  prevent  the 
passage  of  seagoing  vessels,  at  least  without  great  danger.  The  current  of  the  river 
at  and  above  the  site  of  the  proposed  bridge  in  times  of  high  water  is  unusually 
swift;  this,  together  with  the  want  of  room  to  enable  vessels  to  swing  before  enter- 
ing the  draw,  would  constitute  a  bridge  at  that  point  as  little  else  than  an  impos- 
sible barrier  to  navigation  above  it  by  ocean  vessels. 

In  rendering  their  opinions  upon  the  different  points  that  were  passed 
upon  in  the  injunction  proceedings  brought  to  restrain  the  construction 
of  the  Morrison  Street  Bridge,  the  judges  of  the  United  States  circuit 
court  for  the  district  of  Oregon  made  use  of  the  following  language: 

A  bridge  of  a  certain  character  at  a  certain  place  may  be  of  great  benefit  and  con- 
venience to  a  few  people  or  some  petty  local  trade  or  business,  but  a  serious  incon- 
venience or  in^jury  to  many  people  and  a  valuable  and  extensive  commerce. 

The  commerce  of  Oregon,  both  domestic  and  foreign,  is  largely  dependc^nt  upon 
tjie  free  navigation  of  the  Willamette  River.  Steamboats  ply  upon  it  most  of  the 
year  for  100  miles  or  more  south  of  Portland.  At  Portland  the  tide  ebbs  and  flows, 
and  from  there  to  its  month,  a  distance  of  12  miles,  it  is  navigated  by  sea  and  inland 
vessels,  foreign  and  domestic,  sail  and  steam,  that  go  thence  up  and  down  the  great 
Columbia,  out  upon  the  Pacific  Ocean,  and  to  all  the  principal  ports  of  the  world. 
It  is  the  harbor  of  Portland,  the  emporium  and  financial  center  of  the  Northwest, 
where  the  valuable  products  of  the  country  are  gathered  from  far  and  near  ana 
stored  for  market  and  exportation,  and  the  imports  from  the  sister  States  and  foreign 
countries  are  received  and  distributed  throughout  the  interior. 

•  ft  «  »  ft  ft  » 

Upon  th#  evidence  and  in  the  very  nature  of  things  there  can  be  no  doubt  that 
this  bridge,  where  and  as  it  is  being  constructed,  is  a  serious  obstruction  to  the  navi- 
gation of  the  river. 

•  ft  «  ft  ft  ft  ft 

Indeed,  the  further  investigation  of  this  matter  makes  it  aiipear  very  probable  to 
my  mind  that  no  bridge,  unless  it  be  a  suspension  one,  can  be  constructed  over  the 
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river  at  this  point  without  being  a  serious  obstruction  to  its  navigability  and  im- 
pairing its  usefulness  as  a  common  highway  for  the  citizens  of  the  United  States. 

The  Willamette  River  in  front  of  Portland  is  not  only  a  navigable  stream  with  a 
ship  channel:  it  is  also  a  seaport,  as  I  have  before  said,  of  'Hhe  emporium  •dsid  finan- 
cial center  of  the  Northwest/^  and  to  all  appearance  is  destined  to  be  second  to  no 
city  in  importance  on  the  Pacific  Coast,  save  one. 

Every  bushel  of  grain  grown  for  export  over  this  vast  region,  and  particularly  in 
the  great  Willamette  Valley,  feels  the  cost  of  storage  and  dockage  at  this  port,  and. 
anything  which  limits  or  restricts  the  capacity  or  convenience  of  its  harbor  works 
a  direct  injury  to  the  great  body  of  the  producers  throughout  the  eountry. 

Therefore  it  is  that  the  convenience  of  the  comparatively  small  population  imme- 
diately east  of  Portland,  or  even  in  Portland,  is  not  alone  to  be  considered  in  this 
matter. 

The  river  is  the  navigable  water  of  the  people  of  the  United  States,  and  the  har- 
bor is  for  the  free  use  of  all  the  people  whose  exports  and  imports  freight  the  vessels 
that  frequent  it  from  all  parts  of  the  world. 

At  this  point,  on  the  west  bank  of  the  river,  the  ox  teams  of  the  Willamette  Valley 
first  met  the  seagoing  vessel,  and  the  traffic  between  them  was  the  beginning  of 
Oregon's  commerce.  Out  of  this  commerce  grew  the  town  of  Portland.  But  destroy, 
or  materially  restrict,  or  impede  the  free  use  of  \his  harbor,  or  the  approaches  to  it, 
and  so  far  yon  destroy  the  town  and  injure  the  commerce  of  the  couutrv* 

»  «  •  *  w  «'  % 

Located  as  it  is,  right  in  the  midst  of  the  harbor,  where  vessels  are  required  to 
move  constantly  n*om  place  to  place,  without  a  passage,  except  at  the  single  point 
of  this  draw,  the  bridge  will  be  a  serious  obstruction-  to  navigation  in  the  harbor, 
even  if  the  draw  was  sufficient  for  the  passage  of  vessels  up  and  down  the  stream. 

The  act  of  Congress  does  not  limit  the  free  navigation  of  the  river  to  a  particular 
part  or  channel,  but  it  declares  the  wliole  river  a  free  and  common  highway  to  the 
full  extent  of  its  capability  of  navigation. 

A  bridge  may  not  be  a  material  obstruction  to  the  navigation  of  a  river  if  erected 
at  a  point  where  vessels  simply  pass  up  and  down  a  channel  on  their  wa^  to  and 
from  a  port,  but  in  the  case  of  a  harbor  like  this,  the  location,  8nrroundings,*and 
the  circumstances  must  he  considered,  and  they  may  require  that  no  part  of  it  be  ob- 
structed or  closed  to  navigation.  In  this  view  of  tlie  matter  I  think  that  any  bridge 
in  this  harbor  would  necessarily  be  such  an  obstruction  to  its  navigation  as  to  reqoire 
the  consent  of  Congress  to  justify  it. 

This  place  is  a  commercial  center,  the  second  port  of  importance  on  the  Pacific 
coast,  mainly  because  ocean  vessels  of  a  large  size  can  come  to  its  docks. 

Therefore  it  is  a  serious  question  whether  the  people  of  Portland  or  the  State  of 
Oregon  can  aflbrd  to  allow  a  bridge  to  be  built  in  the  midst  of  this  harbor,  at  a  point 
where  ships  must  congregate,  and  thereby  create  such  an  obstruction  therein  as  may, 
and  probably  will,  turn  the  commerce  of  the  city  in  other  channels. 

This  harbor  is  not  large,  and  when  the  shipping  here  Is  much  increased,  as  it  doubt- 
less will  be  with  the  growth  of  the  country  and  the  place,  there  will  be  no  room  to 
spare  for  it. 

All  these  things  are  to  be  considered  in  determining  whether  it  is  good  policy,  even 
if  Congress  comd  be  brought  to  consent  to  it,  to  bisect  this  harbor  with  a  bridge 
that  would  render  it  unnavigable  along  its  line,  except  at  a  particular  point. 

The  experience  of  the  last  ten  years  will  fully  justify  the  conclusions 
arrived  at  by  these  eminent  jurists. 

Before  entering  upon  a  recital  of  its  proceedings  in  connection  with 
the  subject  it  has  been  convened  to  investigate,  the  Board  has  consid- 
ered it  necessary  to  a  clearer  understanding  of  its  conclusions  to  set 
forth  the  foregoing  facts  and  circumstances,  as  they  seem  to  have  an 
important  bearing  upon  the  question  whether  or  not  plans  for  any  bridge 
over  the  Willamette  River  within  the  limits  of  the  city  of  Portland 
should  be  approved  by  the  Secretary  of  War. 

For  some  years  prior  to  the  consolidation  of  the  three  cities — Port- 
land, East  Portland,  and  Albina — into  one  cori)oration  the  question  of 
free  bridges  across  th«  Willamette  for  the  accommodation  of  certain 
classes  of  these  communities  received  considerable  attention  and  figured 
more  or  less  in  local  politics.  Through  the  efforts  of  some  who  are  par- 
ticularly interested  in  the  matter  an  act  was  passed  by  the  legislature 
of  the  State  of  Oregon  authorizing  the  creation  of  a  bridge  committ^ 
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and  defining  its  powers  and  duties.  This  committee  by  the  act  is 
authorized  to  purchase  or  lease,  either  by  agreement  or  by  condemna- 
tion, existing  bridges  and  to  erect  new  ones;  also  to  sell  its  bonds  to  the 
extent  of  $500,000,  which  amount,  together  with  interest  and  expenses 
necessary  to  the  maintenance  and  operation  of  said  bridges,  becomes 
an  obligation  on  the  part  of  the  city  of  Portland.  Under  authority  of 
this  act  this  committee  purchased  the  Madison  Street  Bridge  at  a  cost 
of  $142,500,  and  this  is  now  a  "free  bridge."  The  committee  now  bring 
forward  plans  for  two  bridges  which  they  desire  the  Secretary  of  War 
to  approve,  which  approval  it  is  required  both  by  the  State  law  under 
which  they  are  acting  and  the  United  States  law  must  be  obtained 
before  it  can  proceed  with  the  construction  of  either  of  the  bridges. 

One  of  these  proposed  bridges  is  located  In  the  heart  of  the  city  at 
Burnside  street,  about  midway  between  the  steel  bridge  and  Morrison 
Street  Bridge,  the  other  3,000  feet  below  the  steel  bridge,  crossing  from 
Knight  street  on  the  east  side  to  Quimby  street  on  the  west  side. 

In  this  case,  as  in  all  others  where  diiferent  interests  are  involved, 
there  is  a  conflict  of  opinion.  The  Board  took  steps  to  ascertain,  as  far 
as  possible,  what  were  the  wishes  of  the  people  in  regard  to  these 
bridges,  especially  the  large  thinking  class  of  the  community  who  are 
supposed  by  their  actions  and  their  influence  to  control  and  direct  mat- 
ters of  public  importance.  Communications  setting  forth  the  object  for 
which  the  Board  was  convened,  and  giving  an  opportunity  for  expres- 
sion of  opinion  before  it,  were  addressed  to  the  president  of  the  chamber 
of  commerce;  the  president  of  the  port  of  Portland  commission,  an  or- 
ganization created  by  State  authority  for  the  purpose  of  improving 
harbor  facilities  and  the  navigation  of  the  Willamette  and  Columbia 
rivers  to  the  sea;  to  the  president  of  Columbia  River  Steamboat  Asso- 
ciation ;  to  railway  managers  and  various  steamboat  owners,  captains, 
and  pilots.  Copies  of  the  communications  alluded  to  in  this  report, 
together  with  stenographer's  report  of  public  meeting,  petitions,  and 
other  papers  are  herewith  attached  as  appendices.* 

The  chamber  of  commerce  of  Portland,  Oregon,  is  a  corporation 
formed  <'to  advance  the  commercial,  mercantile,  manufacturing,  and 
industrial  interests  of  the  city  of  Portland  and  the  State  of  Oregon 
generally  •  *  •  and  to  consider  all  subjects  of  internal  improve- 
ments that  may  be  for  the  welfare  of  the  community  and  the  State  at 
large."  It  has  a  membership  of  570,  the  board  of  directors  consist- 
ing of  as  many  as  there  are  members. 

The  communication  was  considered  at  its  regular  meeting  held  May 
10,  at  which  there  were  present  32  members,  as  shown  by  the  votes. 
It  was  then  decided  that  the  subject  of  the  communication  was  not  a 
matter  of  which  the  chamber  could  take  official  notice,  and  notification 
to  this  effect  was  received  from  its  president  This  reply  and  the  fact 
that  there  were  not  more  members  present  to  consider  a  subject  of  so 
great  importance  to  the  commerce  of  the  city  was  a  matter  of  great 
surprise  and  regret  to  the  Board. 

A  reply  to  the  letter  addressed  to  the  president  of  the  port  of  Port- 
land commission  was  received,  inclosing  preamble  and  resolutions 
adopted  by  the  Board  of  commissioners  at  its  regular  meeting  held  May 
12,  1892j  the  purport  of  which  is  that  additional  bridges  would  be 
prejudicml  to  the  commercial  interests  of  the  city. 

Replies  were  received  from  some  others  which  wiU  be  found  appeuded. 

In  order  to  give  opportunity  for  a  more  extended  hearing  the  Board 


•Not  reprinted;  printed  in  Senate  Ex.  Doc.  No.  118,  Fifty-second  Congress, 
first  session. 
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after  due  public  notice  held  a  public  meeting  May  17,  iii  the  rooms  of 
the  chamber  of  commerce  in  the  city  of  Portland.  A  letter  was 
addressed  to  the  chairman  of  the  bridge  committee  notifying  him  of 
this  meeting  and  requesting  that  he  and  other  members  of  the  commit- 
tee be  present.  The  meeting  was  liberally  attended  and  a  number  of 
individuals  favored  the  Board  with  their  views.  The  remarks  of  the 
principal  speakers  will  be  found  appended.  A  number  of  petitions  were 
presented  which  relate  to  ])artic>ular  locations  and  which  seem  to  have 
been  originally  addressed  to  the  bridge  committee  but  have  been  with- 
drawn from  the  tiles  of  that  office  and  presented  to  the  Board. 

If  these  petitions  and  the  remarks  made  at  the  public  meeting  indicate 
anything  to  the  Board,  it  is  that  there  is  a  very  strong  opposition  to 
the  location  of  a  bridge  at  Burnside  (B)  street,  and  many  people  at 
Albina  are  very  desirous  of  having  a  bridge  for  their  accommodation 
at  Knight-Quimby  streets.  The  chairman  of  the  bridge  committee 
was  not  present  at  this  public  meeting,  and  no  one  seemed  to  be  there 
who  favored  the  Burnside  street  location.  The  pilots  and  steamboat 
men  remonstrate  against  the  building  of  this  bridge.  A  communica- 
tion was  received,  signed  by  a.  large  number  of  the  men  who  own  or 
control  the  wharf  property  and  docks  along  the  water  front,  who  are 
engaged  in  the  shipping  and  commerce  of  the  port,  and  who  fiirnish 
Ixirgely  the  money  by  which  the  business  of  the  community  is  carried 
on,  setting  forth  clearly  their  reasons  why  additional  bridges  should 
not  be  constructed,  and  objecting  especially  to  the  proposed  bridge  at 
Knight-Quimby  streets.  In  view  of  the  interests  represented  by  the 
signers  of  this  communication,  and  the  large  aggregate  of  the  value  of 
the  property  upon  which  they  pay  taxes,  it  is  entitled  to  great  con- 
sideration. 

The  interests  of  the  Union  Pacific  Company  were  represented  at  this 
meeting  in  the  absence  of  the  manager,  Mr.  McNeill,  by  Mr.  Cotton, the 
attorney  for  the  company.  The  argument  of  Mr.  Cotton  was  to  the 
effect  that  the  competition  between  Portland  and  ports  on  Puget  Sound 
as  shipping  points  for  the  products  of  the  country  and  distribution  of 
supplies  was  now  very  close,  and  that  anything  which .  increased  the 
expenses  of  shipment  from  the  city  of  Portland  militated  against  her 
commercial  prosperity.  The  construction  of  either  of  the  proi)osed 
bridges,  especially  the  one  at  Knight-Quimby  streets,  would  necessarily 
increase  the  towage  charges  and  the  risks  to  be  provided  for  in  passing 
the  bridges,  which  would  tend  to  her  disadvantage  in  this  close  com- 
petition. On  the  contrary,  everything  possible  should  be  done  to 
diminish  port  and  towage  expenses  and  favorably  influence  men  who 
are  disposed  to  send  ships  to  this  port. 

The  remarks  of  Capt.  Bolles,  who  has  for  a  number  of  years  been 
navigating  ocean  steamers  between  San  Francisco  and  Portland,  are 
very  much  to  the  point  and  throw  light  upon  the  difficulties  experi-  • 
enced  at  bridges  when  such  vessels  are  obliged  to  pass  them.  Capts. 
Patterson  and  Smith  are  also  pilots  of  long  experience  in  this  port  and 
know  whereof  they  speak  in  relating  their  difficulties  at  the  present 
bridges  and  objections  to  additional  ones.  These  gentlemen  emphasize 
the  fact  that  to  handle  large  ships  in  this  port  when  there  is  any  con- 
siderable current  in  the  Willamette  River  is  a  difficult  and  dangerous 
task  if  these  have  to  be  taken  past  either  of  the  existing  bridges. 
The  risk  is  great  and  will  not  be  taken  without  proportional  increase 
in  the  cost  of  transporting  the  ship's  cargo. 

All  those  who  expressed  themselves  at  this  meeting  as  in  favor  of 
the  location  of  a  bridge  at  Knight-Quimby  streets,  or,  as  it  is  generally 
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termed,  the  "  Albina  bridge,"  were  considering  the  facilities  for  com- 
munication between  the  two  portions  of  the  city,  and  argued  that  the 
increased  advantage  to  be  gained  by  those  living  in  that  vicinity  were 
of  more  importance  than  the  inconvenience  resulting  to  navigation  and 
commerce.  The  necessity  for  the  bridge  was  not  clearly  demonstrated 
to  the  mind  of  the  Board  by  the  arguments  of  these  gentlemen;  nor 
was  it  by  any  means  made  clear  that  its  construction  at  that  point 
would  not  be  an  obstruction  to  navigation  and  a  serious  detriment  to 
the  commerce  of  the  port. 

It  was  asserted  that  fiom  15,000  to  20,000  people  would  be  benefited 
by  the  construction  of  this  Albin^,  bridge,  which  assertion,  however, 
the  Board  does  not  think  is  correct  as  applicable  t/O  the  present  time. 
It  is  possible  that  the  population  of  this  portion  of  the  city  may  in  some 
years  hence  amount  to  something  like  these  figures,  but  it  certainly 
does  not  at  present.  It  is  evident  that  the  building  of  this  bridge 
would  immediately  increase  the  present  price  of  real  estate  in  this 
direction  and  greatly  benefit  those  who  have  this  for  sale.  It  would 
also  eventually  force  the  deep-sea  dipping  below  its  point  of  location, 
which  might  inure  to  the  benefit  of  water-front  owners  in  that  direc- 
tion. It  is  not  believed  that  these  are  sufScient  reasons  to  justify  the 
deterioration  in  the  value  of  the  property  along  the  water  front  which 
is  now  used  for  shipping  purposes  that  would  surely  take  place  were 
this  bridge  built,  nor  is  it  shown  that  the  necessity  for  benefiting 
20,000  people  that  might  wish  to  use  this  bridge  is  sufficiently  great  to 
justify  the  inconvenience  and  danger  that  it  would  be  to  shipping  and 
river  commerce,  or  the  increase  in  the  cost  of  placing  in  the  markets 
the  products  of  the  whole  country  tributary  to  Portland. 

It  is  clear  to  l^he  Board  that  this  bridge  is  not  a  necessity  at  this 
time,  and  that  the  demands  for  increased  transportation  facilities  across 
the  river  are  not  such  as  to  warrant  interference  with  the  river  com- 
merce to  such  an  extent  as  to  necessitate  a  readjustment  of  the  present 
shipping  arrangements  or  seriously  jeopardize  the  prosperity  of  the  port. 

At  this  point  in  the  investigations  of  the  Board  it  appears  that  there 
is  very  great  opposition  to  the  location  of  a  bridge  at  Burnside  street, 
and  nothing  has  developed  in  favor  of  that  position  further  than  the 
mere  request  of  the  bridge  committee  that  the  Secretary  of  War  ap- 
prove the  plans  submitted  by  it.  In  view  of  the  very  respectable  op- 
position to  the  construction  of  a  bridge  at  this  point,  and  in  fact  at  any 
point  on  the  river,  that  manifestly  exists  among  the  citizens,  it  was 
thought  necessary  to  inform  the  bridge  committee  of  this  fact  and  re- 
quest information  from  it  as  to  the  necessity  for  the  bridges  that  they 
propose  to  construct.  The  organic  law  under  which  the  committee 
acts  provides  for  raising  ftinds  only  te  the  extent  of  $500,000  to  be  ex- 
pended by  it.  Having  expended  probably  $150,000  in  the  purchase  of 
'^Madison  Street  Bridge,"  and  in  defraying  other  necessary  expenses, 
it  occurred  to  the  Board  that  what  remain^  of  this  sum  would  not  be 
sufficient  to  constract  two  bridges  of  the  dimensions  and  character 
that  should  be  built  here,  in  case  objections  could  be  so  far  overcome 
that  aiiy  plans  could  be  approved  by  the  Secretary  of  War.  In  that 
case  which  was  to  have  the  preference  as  the  plans  of  a  bridge  whose 
construction  is  indefinitely  in  the  future  evidently  ne^d  not  be  ap- 
proved at  the  present  time.  And  also  the  bridge  committee  having 
authority  to  buy,  lease,  or  condemn  existing  bridges,  why  not  make 
arrangements  for  giving  the  public  the  free  use  of  these,  since  there 
exists  such  strong  and  reasonable  opposition  to  additional  obstructions 
being  placed  in  the  harbor  at  this  tijnel 
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A  coiDinnDication  covering  these  points  was  addressed  to  the  chair- 
man of  the  bridge  committee,  which  committee  after  due  consideration 
made  answer  by  transmitting  to  the  Board  a  series  of  papers,  consist- 
ing of  original  petitions  that  had  been  made  to  it  favoring  the  two  lo- 
cations selected ;  a  reiK)rt  of  the  committee's  engineer  on  an  examina- 
tion made  by  him  of  the  Morrison  Street  Bridge;  two  resolutions,  one 
setting  forth  reasons  why  a  bridge  should  be  erected  at  Knight-Quimby 
streets,  the  other  giving  reasons  for  the  erection  of  one  at  Buruside 
street;  and  a  letter  which  reveals  the  fact  that  the  bridge  committee 
hius  not  yet  agreed  upon  the  kind  of  bridges  that  it  intends  to  erect, 
but  desires  that  this  matter  be  left  to  its  discretion  to  be  determined 
hereafter. 

The  Board  has  given  careful  consideration  to  these  papers,  and  is 
forced  to  acknowledge  that  they  do  not  give  the  clear,  definite,  and  re- 
liable information  upon  these  points  that  seems  to  be  necessary  in  the 
case. 

In  one  of  these  papers  drawn  up  in  the  interests  of  the  Albina  bridge 
assertions  such  as  the  following  are  made:  "Fully  one- third  of  the 
residents  of  the  city  ot  Portland  live  near  to,  below,  and  north  of  said 
bridge  site."  "  Over  one-half  of  the  laboring  class  live  tributary  to 
said  proposed  Knight-Quimby  street  bridge  site.^'  "A  large  mi^jority 
of  the  manufacturing  industries  of  the  city  are  located  near  to  and 
below  said  proposed  sitevS."  "  One  fourth  of  all  the  taxes  to  be  paid  for 
construction  and  maintenance  of  the  proposed  system  of  free  bridges 
will  be  so  paid  by  residents  and  manufacturing  industries  immediately 
to  be  benefited  by  the  said  proposed  Knight-Quimby  street  bridge." 
"  This  bridge  would  be  but  a  small  obstruction  to  navigation." 

To  all  of  these  statements  the  exception  can  be  taken  that  they  are 
not  accurate,  and  it  can  be  easily  demonstrated  that  they  are  not  war- 
ranted by  the  actual  facts  in  the  case. 

Further  on  in  the  same  paper  the  assertion  is  made  that  "  this  com- 
mittee have  received  proposals  from  a  reliable  company  offering  to  build 
a  steel  bridge  five  blocks  below  the  present  Morrison  Street  Bridge  for 
$75,000."  This  as  it  stands  does  not  convey  a  correct  idea  of  the  facts. 
A  company  did  offer  to  build  a  bridge  as  stated  which  would  cost  more 
than  twice  the  amount  named,  and  would  sell  it  to  the  bridge  commit- 
tee for  $75,000,  provided  the  company  could  reserve  certain  rights  and 
franchise  over  the  bridge  which  it  was  supposed  would  more  than  com- 
pensate it  for  the  difference. 

It  is  also  stated: 

As  to  the  railroad  bridge,  this  committee  have  made  proposals  to  the  owners  and 
parties  iu  control  thereof  with  a  view  of  leasing  the  upper  roadway,  but  so  far  have 
been  unable  to  get  any  definite  and  reasonable  proposition. 

In  connection  with  this  assertion  the  Board  will  quote  from  a  letter 
received  from  the  general  manager  of  the  Union  Pacific  system,  Pacific 
division: 

In  addition  to  what  has  been  written  by  us,  and  stated  before  your  committer, 
protesting  against  the  erection  of  further  bridges,  I  would  like  to-day  to  refer  to  the 
fact  that  there  are  two  existiug  bridges  which  are  not  free,  both  of  which  are  suit- 
ably located  with  reference  to  traffic  between  the  east  and  west  banks  of  the  river, 
and  one  of  which  belongs  to  this  company,  and  to  say  that  I  am  not  aware  that  any 
real  business  proposition  has  been  made  to  anyone  in  authority  looking  to  the  open- 
ing of  these  bridges  to  the  public.  I  understand  that  propositions  have  been  made, 
but  they  have  been  rather  informal,  and  I  might,  perhaps,  say  that  the  opinion  has 
been  expressed  that  thes^  propositions  have  been  much  below  what  the  owners  con- 
sider their  property  is  worth;  iu  short,  more  nearly  based  on  what  these  properties 
would  be  worth  after  competing  bridges  have  bceii  erected.  It  would  seem  to  me, 
therefore,  that  before  permission  be  giveiUpto  seriously  injure  the  harbor  by  the  erec- 
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tion  of  further  bridges  that  it  should  be  positively  known  that  every  reasonable  effort 
had  been  made  to  secure  the  same  results  by  me^^ns  of  existing  bridges.  Finally,  as 
the  owners  of  a  vast  amount  of  property  on  the  river  front,  and  as  the  operators  of 
a  large  nnniber  of  boats,  I  do  most  vigorously  protest  against  the  building  of  further 
bridges,  believing  that  the  damage  and  injury  that  will  result  to  the  harbor  and 
commerce,  by  reason  of  such  bridges,  will  far  more  than  oifset  any  possible  advan- 
tages therefrom. 

Also,  it  is  stated — 

Propositions  were  made  to  the  owners  of  the  Morrison  Street  Bridge  to  buy  the 
same,  and  they  answer  saying  they  would  not  sell  same  and  all  rights  connected 
therewith  for  less  than  $200,000. 

In  this  counection  reference  is  invited  to  a  communication  from  the 
president  of  tlie  City  and  Suburban  Kailway  Company,  found  in  the 
appendix,  in  which  the  following  statements  are  made: 

I  should  suppose  that  I  am  in  position  to  know  what  propositions  have  been  made 
or  proposed  looking  to  the  free  use  of  either  of  the  bridges  north  of  Madison  street, 
yet  no  such  proposal  has,  to  my  knowledge,  been  made  or  suggested  by  the  bridge 
oA)mmittee.  A  proposition  was  made  by  the  owners  to  sell  the  Morrison  Street  Bridge 
to  the  committee  at  a  price  equal  to  the  cost  of  the  same,  being  $200,000.  This 
proposition  was  pending  for  somn  length  of  time,  during  which  numerous  communi- 
cations and  several  editorials  appeared  in  the  press  of  this  city,  strongly  advising 
a<rainst  the  purchase,  and  the  proposition  was  rejected  by  the  committee  in  no  very 
considerate  terms. 

It  would  appear  that  the  owners  of  the  Morrison  Street  Bridge  have 
made  a  proposition  to  sell  to  the  bridge  committee  which  was  not  sat- 
isfax3tx)ry.  It  does  not  appear  that  the  committee  has  made  a  counter 
proposition  of  any  kind  looking  to  the  free  use  of  this  bridge  by  the 
imblic. 

It  is  further  stated  in  this  paper  "  that  nine  out  of  every  ten  of  the 
voters  and  taxpayers  of  this  city  desire  this  committee  to  construct  the 
system  of  bridges  contemplated.''  This  is  also  a  wild  assertion  which 
tliere  are  no  facts  to  substantiate. 

In  another  of  these  papers  advocating  exclusively  the  construction 
of  a  bridge  at  Burnside  street,  it  is  stated — 

It  is  well  known  to  you  that  the  cities  of  Albina,  East  Portland,  and  Portland  re- 
cently consolidated.  One  of  the  chief  considerations  leading  to  consolidation  was 
the  provision  for  free  bridges,  which,  upon  being  submitted  to  tKe  vote  of  the  people, 
was  agreed  upon  at  the  rate  of  about  3  to  1. 

The  Board  is  not  aware  that  the  question  of  "free  bridges"  across 
the  Willamette  River  has  ever  been  specially  submitted  to  a  vote  of  the 
people,  as  is  plainly  implied  by  the  above  language.  Before  the  con- 
solidation of  the  three  cities  could  take  eflfect  it  was  provided  in  the  act 
of  the  legislature  authorizing  this  that  the  question  of  consolidation 
should  be  submitted  to  a  vote  of  the  people.  The  vote  on  consolida- 
tion was  about  as  stated.  The  free  bridges  were  provided  for  by  act 
of  the  legislature  while  the  cities  were  yet  separate. 

In  this  paper  it  is  also  stated — 

We  have  found  it  impossible  to  procure  these  present  existing  bridges  under  our 
powers  for  the  purposes  required. 

The  needs  of  a  free  bridge  to  the  inhabitants  of  both  sides  of  our  river  at  Bum- 
side  street  have  become  an  absolute  necessity,  and  the  acquirement  of  the  Morrison 
Street  Bridge  or  the  railroad  steel  bri<lge,  after  every  reasonable  effort  and  fuU 
examination,  is  impracticable  and  has  become  impossible. 

In  our  judgment  we  have  suflScient  funds  to  construct  the  bridges  located  by  us. 

In  the  face  of  the  large  volume  of  what  seems  to  be  reliable  evidence 
to  the  contrary,  the  Board  cannot  accept  these  mere  assertions  as  the 
conclusive  information  that  is  desired. 

With  regard  to  the  amount  of  fiinds  at  the  disposal  of  the  bridge  corn- 
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rnittee  witb  which  to  coustruct  the  proposed  bridges  it  appears  that 
this  will  not  exceed,  say,  $350,000.  Should  it  at  any  time  be  made  to 
appear  that  the  interests  to  be  subserved  by  the  erection  of  one  or 
both  of  the-se  bridges  are  of  so  great  importance  as  to  warrant  the  sac- 
rifice which  must  necessarily  be  made  by  the  shipping  and  navigation 
interests,  then  there  are  other  interests  which  would  require  that  these 
be  wide,  commodious  structures,  substantially  built,  supplied  with  all 
modern  machinery  for  rapid  maneuvering  of  the  draw  spans,  and  first 
class  in  every  respe<:t.  The  plans  of  a  bridge  that  is  not  of  such  a 
character  should  not  be  approved  by  the  Secretary  of  War.  If  it  is 
needed  badly  enough  to  justify  a  sacrifice  of  the  river  commerce^  it 
certainly  should  warrant  the  expenditure  necessary  to  make  a  sub- 
stantial structure. 

The  steel  bridge  rests  upon  a  pivot  pier  for  the  draw,  built  originally 
in  35  feet  of  water,  one  other  iner  60  feet,  and  the  abutment  piers.  The 
west  abutment  pier  was  originally  in  about  10  feet  of  water  at  the  low 
stage.  The  river  floods  have  scoured  out  the  bottom  at  the  bridge  site 
to  such  a^  extent  as  to  endanger  to  a  greater  or  less  extent  the  pivot 
and  w^est  abutment  piers.  Since  the  flood  of  1890  large  quantities  of 
rock  have  been  thro\ni  in  around  the  foundations  of  these. 

This  bridge,  which  is  not  of  a  too  substantial  character,  stands  upon 
the  books  of  the  Union  Pacific  Company  as  costing  $376,000.  This,  it 
is  presumed,  includes  the  cost  of  the  approaches  to  the  upper  roadway. 
At  the  east  end  this  is  reached  by  one  span  150  feet  in  length,  and  at 
the  west  end  by  two  spans  150  feet  each  and  one  125  feet. 

The  plans  submitted  for  the  bridge  at  Burnside  street  call  for  a  pivot 
pier  to  be  constructed  in  65  feet  of  water  at  the  low  stage,  nearly  twice 
the  depth  in  which  the  pivot  pier  of  the  steel  bridge  was  originally  con- 
structed; two  draw  i)iers,  one  in  42  feet,  the  other  in  62  feet  of  water, 
with  an  abutment  pier  at  the  west  end  in  20  feet  of  water,  and  one  at 
the  east  end  in  7  feet.  The  approach  to  this  bridge  on  the  east  side  is 
650  feet  long,  and  on  the  west  side  200  feet.  Those  submitted  for  the* 
Knight-Quimby  Street  Bridge  call  for  a  pivot  pier  in  25  feet  and  fL\e 
other  piers  located  in  depths  averaging  22  feet.  The  approach  to  this 
bridge  on  the  east  side  is  240  feet  long  and  on  the  west  side  290  feet. 

The  Board  can  not  agree  with  the  bridge  committee  in  its  assertion 
that  it  has  sufficient  funds  available  to  construct  both  of  these  bridges; 
and  it  would  not  feel  warranted,  were  all  other  matters  pertaining  to 
them  unobjectionable  and  satisfactory,  in  recommending  that  the  Sec- 
retary of  War  approve  the  plans  when  there  is  a  probability  that  the 
construction  of  the  bridges  might  not  be  commenced,  or  that  they  might 
stand  in  the  harbor,  doing  no  service,  in  an  uncompleted  state  for  an 
indefinite  time. 

Since  the  public  meeting  held  by  the  Board  a  petition  has  been  re- 
ceived addressed  to  the  Secretary  of  War  in  this  interest,  to  which  is 
attached  a  large  number  of  signatures.  This  petition  is  forwarded 
herewith.  The  reasons  given  by  the  petitioners  seem  to  be  the  same  as 
already  noted  in  the  papers  received  from  the  bridge  committee.  The 
questions  involved  are  those  which  largely  affect  the  rights  and  prop- 
erty of  others  in  Portland  and  outside  of  Portland  who  are  not  repre- 
sented by  petition.  They  can  not  therefore  be  decided  by  numbers  un- 
less it  can  be  ascertained  in  some  way  what  are  the  rights  and  property 
interests  and  wishes  of  all  those  concerned  in  the  matter  of  the  peti- 
tion. 

To  illustrate  the  worthlessness  of  this  petition  as  a  source  of  infor- 
mation from  which  to  ascertain  the  wishes  of  the  people  in  this  matter, 
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the  Board  will  observe  that  while  there  is  claimed  to  be  over  9,000  sig- 
natures to  it,  at  the  election  held  in  Portland  June  6  there  were  be- 
tween 11,000  and  12,000  persons  voting  in  the  whole  of  Portland;  and 
at  the  precincts  in  Albma  and  North  Portland  whose  voters  could 
under  any  admissible  hypothesis  be  considered  as  tributary  to  a  bridge 
constructed  at  Knight-Quimby  streets,  there  were  not  to  exceed  2,000 
men  voting.  This  was  an  important  State  election,  at  which  it  must  be 
assumed  that  nearly  all  who  were  entitled  to  do  so  cast  their  votes. 

With  r^ard  to  the  plans  themselves,  the  Board  will  say  that  did 
they  apply  to  the  ordinary  case  of  bridging  a  navigable  stream  with  no 
modifying  surroundings,  where  only  ordinary  river  traffic  was  con- 
cerned, it  could  find  little  in  them  that  would  be  objectiohable,  either 
as  regards  location,  the  direction  of  their  axes  with  reference  to  direc- 
tion of  currents,  position  of  draw  openings,  location  of  piers,  or  capacity 
or  height  above  flood  level.  But  this  is  not  the  case.  Their  construc- 
tion will  seriously  affect  to  its  disadvantage  the  prosperity  of  Portland 
as  a  seaport  city  and  the  value  of  the  products  received  here  firom  the 
interior  for  shipment  for  foreign  x>orts. 

If  it  should  be  concluded  that  the  necessities  of  the  traffic  over  the 
river  between  the  steel  bridge  and  the  Morrison  Street  Bridge  are  such 
as  to  warrant  the  further  incumbrance  of  this  portion  of  the  city's  har- 
bor with  a  bridge,  the  Board  is  of  opinion  that  the  Burnside  street  loca- 
tion is  less  objectionable  than  any  other  that  could  be  chosen  within 
these  limits,  but  it  does  not  think  that  the  facts  show  that  this  time 
has  yet  arrived. 

Fears  have  been  expressed  lest  the  construction  of  a  bridge  in  this 
locality  would  result  in  an  increase  in  the  height  of  flood  waters  of  the 
river,  with  results  to  the  detriment  of  the  adijacfent  property;  and  state- 
ments have  been  made  upon  apparent  good  authority  that  the  Willa- 
mette high  water  of  1861  exceeded  that  of  1890,  and  that  if  such  a  flood 
as  the  former  were  again  to  occur,  with  the  present  condition  of  affairs 
in  the  harbor,  the  results  would  oe  disastrous  in  the  extreme.  This 
view  seems  to  be  based  entirely  upon  the  recollection  of  old  settlers 
who  resided  at  different  points  along  the  river  at  the  time  of  the  1861 
flood. 

^  To  establish  this  point  definitely  the  Board  has  made  investigations 
at  different  points  in  the  river  from  Oregon  City  down,  where  well- 
authenticated  high- water  marks  of  both  floods  were  found  and  the 
difference  of  level  taken.  In  all  cases  the  flood  of  1890  was  the  high- 
est. At  Oregon  City,  about  a  mile  above  the  falls,  this  difference  was 
2.8  feet;  below  the  falls,  abreast  of  the  city,  1.8  feet.  At  Milwaukee 
3.1  feet,  and  at  Portland,  Stark  street  gauge,  from  well-authenticated 
records,  3.5  feet.  This  would  seem  to  establish  beyond  a  doubt  that 
more  water  came  down  the  river  in  1890  than  in  1861,  and  that  the  in- 
crease in  the  height  at  Portland  can  not  all  be  attributed  to  the  wharves 
and  bridge  piers  which  obstruct  the  flow  of  water  through  that  city  and 
which  did  not  exist  at  the  early  date. 

This  investigation  also  revealed  the  fact  that  at  the  site  of  the  steel 
bridge,  notwithstanding  that  the  width  of  the  waterway  has  been  di- 
minished 200  feet  and  the  section  obstructed  by  the  bridge  piers,  there 
is  now  6,000  square  feet  more  area  available  for  high-water  flow  than 
there  was  before  the  bridge  was  constructed.  The  bottom  has  scoured 
out  to  an  average  depth  of  about  17  feet  below  where  it  was  originally. 

Whilst  it  must  be  admitted  that  the  placing  of  bridge  piers  in  the 
river  along  the  city  front  woidd  have  an  undoubted  tendency  to  increase 
flood  height,  the  Board  does  not  believe  that  this  alone  is  of  sufficient 
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importance  to  stand  as  a  bar  to  tlie  construction  of  a  bridge  at  Barn- 
side  street  were.tliere  no  other  objections  to  urge  against  it. 

The  investigations  tliat  the  Board  has  made  npon  this  subject  have 
led  to  the  following  conclusions,  viz: 

That  the  bridges  which  have  already  been  erected  over  the  Willa- 
mette River  within  the  limits  of  the  city  of  Portland  are  acknowledged 
obstructions  to  navigation  upon  that  river  and  have  been  a  material 
detriment  to  the  value  of  wharf  and  dock  property  located  above  the 
steel  bridge  and  to  the  fi^eight  and  passenger  trafiic  of  the  river;  tliat 
the  erection  of  an  additional  bridge  above  said  steel  bridge  would  ftur- 
ther  diminish  the  availability  of  this  dock  proi)erty  for  its  legitimate 
commercial  purpose,  endanger  i)roi)erty  upon  the  river  in  times  of  liigh 
water,  curtjiil  the  usefulness  of  this  portion  of  the  city's  harbor,  and 
otherwise  result  in  detriment  to  its  commerce;  that  in  view  of  these 
facts  and  the  present  means  of  communication  between  the  two  por- 
tions of  the  city  lying  ujwn  the  east  and  west  sides  of  the  river,  which 
do  not  appear  to  be  utilized  to  anything  like  their  full  capacity,  and 
of  the  fact  that  the  erection  of  the  proposed  bridge  is  not  authorized 
by  an  act  of  Congress,  which  would  seem  to  be  desirable  in  a  case  so 
important  as  this,  it  is  not  advisable  that  the  Secretary  of  War  approve 
the  plans  presented  for  the  proposed  bridge  at  Burnside  street;  further, 
it  concludes  that  the  construction  of  any  bridge  over  the  Willamette 
River  below  the  steel  bridge,  except  it  be  of  sufficient  height  to  permit 
vessels  with  the  tallest  masts  to  pass  freely  under  it  at  all  ordinary 
stages  of  water,  shouhl  not  under  any  consideration  be  permitted,  for 
the  reason  that  it  would  diminish  the  already  limited  harbor  area  avail- 
able for  deep-sea  shipping,  would  produce  loss  to  the  owners  of  water- 
front property  above  its  point  of  location  for  which  they  could  not  be 
recompensed,  would  increase  shipping  charges  uix>n  the  products  of  the 
country,  and  would  result  in  a  general  injury  to  the  harbor  and  to  the 
commercial  prosperity  of  the  port  that  coiild  not  be  compensated  for  by 
any  convenience  that  might  result  to  the  traffic  across  the  river.  The 
Board  has  to  recommend  that  the  plans  submitted  for  the  proposeKi 
bridge  to  be  erected  at  Kuight-Quimby  streets  be  not  approved  by  the 
Secretary  of  War. 


Respectfully  submitted. 


Brig.  Gen.  Tho:mas  L.  Casey, 

Chief  of  Etighieersy  U,  8.  A. 


Thos.  H.  Handbubt, 
Major,  Corps  of  Engineers. 

Thomas  W.  Symons, 
Captairij  Corps  of  JEJngineers. 

Habey  Tayloe, 
1st  Lieut.y  Corps  of  Engineers. 


LIST  OF   PAPERS  ACCOMPA.NYlKa  RP^POUT  OF  BOARD  OF  KNGINBEBS.* 

Letter  to  president  chamber  of  commerce. 

Reply  to  game. 

Letter  to  chairman  port  of  Portland  commission. 

Reply  to  same. 

Preamble  and  resolutions  adopted  by  port  of  Portland  commission  May  12,  1892. 


*  Not  reprinted;  printed  in  Senate  Ex.  Doc.  No.  118,  Fifty-second  Congress,  First 
session. 
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Letter  to  F.  B.  Stroug,  chairman  Columbia  River  Steamboat  Association. 
Keply  to  same. 

Letter  to  sundi^y  steamboat  owners. 

Letter  from  general  superintendent  Union  Pacific  system  May  4,  1892. 
Letter  from  general  superintendent  Union  Pacific  system  May  30,  1892. 
Letter  from  James  6.  Montgomery. 
Letter  from  Hon.  H.  W.  Corbett. 

Stenographic  report  of  proceedings  of  publtc  meeting  held  May  17,  1892,  with  peti- 
tion to  Portland  bridge  committee  asking  that  a  bridge  be  located  at  Pine  street ; 
'  also  remonstrance  of  sundry  Individuals  against  erection  of  any  bridge  in  the 

harbor  of  Portland. 
Remonstrance  from  sundry  captains  and  pilots. 
Letter  to  chairman  Portland  bridge  committee. 

Letter  from  chairman  and  clerk  Portland  bridge  committee,  May  23,  1892. 
Letter  from  chairman  and  clerk  Portland  bridge  committee.  May  23,  1892. 
Resolutions  of  bridge  committee  favoring  construction  of  bridge  at  Knigbt-Quimby 

streets. 
Resolutions  of  bridge  committee  favoring  construction  of  bridge  at  Buruside  street. 
Three  petitions  of  sundry  persons  to  bridge  committee  to  locate  bridge  at  Burnside 

street  (marked  A,  B,  0). 
Report  of  bridge  committee's  engineer  on  examination  of  Morrison  Street  Bridge, 

marked  D. 
Two  petitions  Of  Bundry  persons  to  bridge  committee  for  bridge  at  Albina. 
Letter  from  president  City  and  Suburban  Railway  Company. 
Petition  of  sundry  citizens  requesting  approval  of  plans  for  proposed  bridge  at 

Burnside  street.  ^ 

Petition  of  sundry  persons  addressed  to  Secretary  of  War  requesting  approval  of 

plans  for  proposed  bridge  at  Enight-Quimby  streets. 
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OCCUPANCY  OP  AND   INJURY  TO   PUBLIC   WORKS  BY  CORPORATIONS 

AND  INDIVIDUALS. 


[Ileported  under  ecctiou  2,  river  and  harbor  act  of  1884,  and  section  4,  river  and  harbor  act  of  1886.] 


1.  Report  of  Capt.  Thomas  L.   Caeey, 

Corps  of  Engineers. 

2.  Report  of  Col.  William  P.  Craighill, 

Corps  of  Engineers. 

3.  Report  of  Msy.  Charles  E.  L.  B.  Davis, 

Corps  of  Engineers. 


4.  Report  of  Maj.  William  Ludlow,  Corps 

of  Engineers. 

5.  Report  of  Col.  O.  M.  Poe,  Corps  of 

Engineers. 

6.  Report  of   Capt.   Dan    C.  Kingman, 

Corps  of  Engineers. 


(1.)  report  of  captain  thos.  l.  casey,  corps  op  engineers. 

United  States  Engineer  Office, 

New^York^  August  23, 1892. 
General:  I  have  the  honor  to  transmit  herewith  a  report  on  <^ oc- 
cupation or  injury  to  piers,^'  etc.,  to  accompany  my  annual  report  for 
the  fiscal  year  ending  June  30, 1892. 

Very  respectfully,  your  obedient  servant, 

Thos.  L.  Casey, 
Captain,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Oasey, 

Chief  of  Engineers,  U.  8.  A. 


DIKES. 
south  river,  new  JERSEY. 

The  Sayre  and  Fisher  Company  and  William  F.  Fisher  have  occupied 
portions  of  dikes  in  the  canal  for  several  years.  Tliey  have  brickyards 
in  the  rear  of  the  dikes;  have  filled  in  out  to  them,  using  the  dikes  as 
a  bulkhead  and  landing  for  loading  and  unloading  cargoes.  No  damage 
or  injury  has  been  done  the  dikes  as  yet.  Sayre  and  Fisher  ai)plied  for 
a  permit  to  make  this  use  of  the  dike  in  1888,  but  owing  to  a  dispute 
as  to  title  to  the  land  none  was  granted. 
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CA??ARSrE  BAY,  NEW  YORK. 

In  1882  a  x>^rmit  was  ^ven  one  B.  B.  Bemsen  to  constrnct  a  frame 
bnildiug  on  the  end  of  the  north  dike,  he  agreeing  to  protect  the  dike 
from  trespassing  fishermen. 

PASSAIC  RITER^  KEW  JERSEY. 

The  Jersey  City,  Newark  and  Western  Eailroad  Company,  tbrough 
their  contractors,"^  Messrs.  B.  M.  &  J.  F.  Shanley,  are  working  an  in- 
jury to  the  dike  in  Newark  Bay,  in  violation  of  section  9  of  the  river 
and  harbor  act  of  September  19,  1890,  as  mentioned  in  my  annual 
rejwrt.  They  have  made  a  solid  fill  along  their  grant  of  land  under 
water  from  the  CTnite^l  States  dike  marking  the  outer  line  of  solid  fill 
to  the  shore.  This  embankment,  together  with  the  dike,  formed  an  in- 
closed basin  of  several  acres.  This  basin  must  fill  and  empty  through 
and  over  the  dike  and  was  rapidly  undermining  the  structure.  To 
protect  it  from  destruction,  dredged  material  from  the  Passaic  River 
was  employed  to  throw  up  an  embankment  inside  the  dike  throughout 
its  length.  The  inclosed  water  broke  through,  however,  and  the  gap 
has  recently  been  closed  at  additional  exi)ense.  (See  Annual  Report 
Passaic  Biver,  page  873.) 

The  basin  receives  the  drainage  from  a  large  area,  several  creeks  in 
the  salt  meadow  emptying  into  it.  To  maintain  a  draw  along  the  dike 
will  involve  continual  expense  for  care  and  labor.  Any  outlet  made 
along  the  face  must  be  badly  located  with  respect  to  the  important 
channels  of  the  bay  and  certain  to  work  injury  to  them. 

The  only  proper  location  for  tide  gates  or  an  open  sluiceway  is 
on  the  lower  side  through  this  railroad  embankment,  and  should  have 
been  i>rovided  for  in  its  construction. 


(2.)  report  of  colonel  wm.  p. 

United  States  Engineer  Office, 

BALTniORE,  Md.,  July  5, 1892. 

General  :  In  compliance  with  the  requirements  of  General  Orders  6 
and  7,  series  of  1887,  and  9  of  1888,  from  Headquarters,  Corps  of  Engi- 
neers, I  have  the  honor  to  report,  concerning  the  rivers  and  harbors  in 
my  charge,  that  no  additional  information  on  the  subject  of  those  orders 
has  been  received  by  me  since  the  last  annual  report  with  the  following 
exceptions : 

The  honorable  Secretary  of  War  directed,  in  April,  1892,  that  report 
should  be  made  to  the  United  States  district  attorney  of  West  Vir- 
ginia (in  comi)liance  with  section  11  of  the  act  of  September  19, 1890) 
of  the  injury  done  September  10, 1890,  to  Dam  5,  Great  Kanawha  Biver, 
by  certain  coal  boats  which  broke  loose  in  the  pool  of  No.  6  from  the 
works  of  the  Peel  Splint  Coal  Company.  This  direction  of  the  Secre- 
tary of  War  was  at  once  carried  out. 

In  reference  to  the  tie-hoists  at  Point  Pleasant,  on  the  Great  Kana- 
wha Biver  (Beport  of  Chief  of  Engineers  for  1891,  page  3806),  the  in- 
dictment found  in  tiie  United  States  court  against  the  Kanawha  and 
Michigan  Bailroad  for  filling  up  the  river  along  tiie  shore  in  operating 
these  hoists  is  still  pending.    Mr.  S.  C.  Burdett,    assistant  United 
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States  attorney,  states  that  the  case  will  probably  come  ui^  for  trial  at 
the  next  term  of  the  court. 

!N"o  action  has  been  taken  by  the  court  (except  to  bring  the  indict- 
ments found  last  year)  against  the  coal  oi)eratj)rs  on  account  of  their 
coal  tipple  and  breakwaters  under  the  court's  interpretation  of  section 
7  of  tiie  act  of  September  19,  1890  (Eeport  of  Chief  of  Engineers  for 
1891,  page  3867).  As  tipples  and  cribs  are  absolutely  necessary  in 
shii>ping  coal  and  coke  by  river,  these  indictments  unfortunately  in- 
cluded all  of  the  Great  Kanawha  operators  who  ship  that  way.  In 
reference  to  these  indictments,  Mr.  S.  C.  Burdett,  assistant  United 
States  attorney,  states  that  they 

have  not  been  pressed  to  trials  chiefly  for  the  following  reasons : 

First.  To  await  adjndication  of  preliminary  motions  in  similar  cases  at  other 
courts  in  the  district. 

Second.  A  nnmber  of  cases  have  been  held  up,  that  application  may  be  made  by 
the  owners  to  the  Secretary  of  War  for  approval  and  autliorization,  under  the  pro- 
visions of  section  7,  of  structures,  some  of  which  seem  to  be  of  public  utility,  but 
the  continuance  of  which  are  technical  violations  of  the  law. 

Several  indictments  were  found  previous  to  June  30, 1891,  on  com- 
plaints made  by  my  direction  against  sawmill  operators  for  throwing 
refiise  in  the  river  or  placing  it  where  it  would  be  carried  into  the 
river  in  violation  of  section  6  of  the  act  of  Sei)tember  19,  1890.  In 
some  or  all  of  these  cases  small  fines  have  been  imposed,  mainly  on 
pleas  of  guilty.  The  court  imposed  small  fines  "because  of  the  fact 
that  the  public  generally  was  not  familiar  with  the  statute."  The 
effect  of  this  sixth  section  of  the  act  has  been  excellent.  The  saw- 
mills on  the  Great  Kanawha  and  principal  tributaries  have  stopped 
throwing  edgings  and  sawdust  in  the  river.  Most  of  the  large  mills 
burn  the  refuse. 

At  the  movable  dams,  particularly  at  'No,  6,  where  so  much  trouble 
was  exx)erienced  with  saVmill  refuse,  no  difficulty  worthy  of  mention 
has  been  had  fiom  this  during  the  year. 

Eelative  to  the  Elk  Eiver,  the  following  is  the  situation  concerning 
the  bridges,  dams,  and  booms  previously  reported  on. 

'No  action  has  yet  been  taken  on  the  indictments  found  last  year 
against  various  parties  owning  small  cribs,  sheer  booms,  etc.,  in  the 
Elk  Eiver,  under  the  court's  construction  of  section  7  of  the  act  of  Sep- 
tember 19, 1890.  Mr.  S.  C.  Burdett,  assistant  United  States  attorney, 
states  that  the  prosecution  of  these  cases  has  been  delayed  for  the 
same  reasons  that  action  against  the  owners  of  the  coal  tipples,  etc., 
on  the  Great  Kanawha  has  been  postponed. 

The  United  States  district  attorney,  Mr.  George  0.  Stnrgiss,  was  fiir- 
nished  last  winter  with  a  list  and  description  of  the  old  milldams,  the 
names  of  the  owners,  and  a  list  of  witnesses,  Mr.  Sturgiss  stated  in 
May  that  proceedings  would  be  instituted  against  the  owners  of  two  of 
the  worst  of  the  dams,  as  trial  cases,  at  the  next  term  of  the  court. 
The  court  is  now  in  session  at  Parkersburg,  and  it  may  be  the  pro- 
posed action  has  already  been  brought. 

In  regard  to  the  Elk  Island  Boom  at  Sutton,  the  district  attorney 
.was  notified  last  April  of  the  complaints  made  about  it  by  the  lumber 
and  sawmill  men  operating  below  Sutton.  So  far  as  known,  no  action 
has  yet  been  instituted  by  the  United  States  against  the  boom  com- 
pany. The  boom  is  still  seriously  comx)lained  of  by  the  lumber  and 
sawmill  men  in  the  lower  part  of  the  valley — principally  by  sawmill 
operators  at  Charleston — on  account  of  the  enforced  detention  of  their 
logs  there.    The  litigation  referred  to  last  year  between  the  Elk  Island 
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Boom  Company  and  the  Elk  Boom  Company  of  Charleston  is  stilJ  un- 
settled, though  no  further  action  has  been  taken  in  it  during  the  year. 
Very  respectfully,  your  obedient  servant, 

Wm.  p.  Craighill., 
Coloiielj  Corps  of  EngineerSj  U.  S.  A. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers  J  U,  &  A. 


(3.)  report  of  major  chas.  e.  l.  b.  davis,  corps  of  engineers. 

United  States  Engineer  Office, 

Washington,  D.  C,  August  12^  1892, 
General:  In  accordance  with  General  Orders  !N"o.  6,  Headquarters, 
Corps  of  Engineers,  Washington,  June  1,  1887,  and  General  Orders 
l!^o.  9  from,  the  same  headquarters,  dated  June  26, 1888, 1  have  the 
honor  to  submit  the  following  report  upon  the  occupancy  of  and  injury 
to  public  works  by  corporations  and  individuals: 

OCCUPANCY  OP  THE  POTOMAC  FLATS  BELONGING  TO  THE  IMPROVE- 
MENT OF  THE  POTOMAC  RIVER,  AT  WASHINGTON,  DISTRICT  OF 
COLUMBIA. 

Certain  parties  have  been  in  the  habit  of  using  a  portion  of  the  land 
filled  in  by  the  Government  near  the  foot  of  Seventeenth  street  !N"W., 
for  the  purpose  of  carrying  on  a  traflSc  in  building  sand.  The  sand  is 
brought  in  scows  through  the  sewer  canal  across  the  flats  and  pOed  up 
on  the  land  above  described  and  thence  removed  by  carts  to  various 
points  of  delivery  in  the  city.  The  names  of  the  paities  so  offending 
are:  Henry  Lyles,  Henry  S.  McGlue,  Louis  M.  Goodrick,  Valentino 
Ruebsam,  and  John  B.  Lord,  all  residents  of  Washington.  In  addition, 
the  last-named  person,  John  B.  Lord,  builds  barges,  scows,  etc.,  on  the 
banks  of  the  small  tidal  reservoir  on  the  flats,  hauling  his  materials 
for  building  the  same  through  the  large  and  small  tidal  reservoirs  and 
their  connecting  channels. 

As  all  this  is  in  direct  violation  of  section  9  of  the  river  and  harbor 
act  of  September  19, 1890,  a  report  in  accordance  with  section  11  of  the 
same  act,  giving  the  information  to  the  United  States  district  attorney, 
was  made  July  18, 1892. 

Very  respectfully,  your  obedient  servant, 

Chas.  E.  L.  B.  Davis, 
Majory  Corps  of  Engineers^ 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8,  A. 


(4.)  report  of  major  william  ludlow,  corps  of  enghneers, 

United  States  Engineer  Office, 

Detroit,  Mich.,  July  1, 1892. 
General  :  In  conformity  with  the  requirements  of  General  Orders 
No.  9,  of  June  26, 1888,  I  beg  to  report  the  following  cases  of  injury 
to  harbor  works: 
August  10, 1891,  the  steamer  PetosJcey  entered  the  harbor  of  Frank- 
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fort,  where  the  Government  dredge  was  at  work,  and,  passing  the  dredge, 
notified  the  engineer  that  if  he  were  not  out  of  the  steamer's  way  when 
it  returned  he  would  be  run  into.  Aceorc^ingly,  on  passing  out  the 
Fetoskey  struck  the  dump  scow  lying  alongside  the  dredge,  although 
there  was  ample  room  to  pass,  inflicting  damages  to  the  amount  of  $150. 
The  facts  in  the  case  were  notified  to  the  United  States  district  at- 
torney. 

May  5, 1892,  the  Government  dredge  Saginaic^  while  at  work  in  the 
Muskegon  entrance,  was  struck  a  glancing  blow  by  the  steamer  City  of 
Eacine,  breaking  two  spuds  and  disabling  the  dredge  for  four  days. 
The  damage,  including  loss  of  time,  amounted  to  $290;  but  full  inquiry 
showed  that  the  steamer  had  made  endeavor  to  avoid  collision,  and  the 
damage  was  rather  due  to  faulty  handling  than  to  carelesness  or  will- 
fulness, for  which  reason  the  district  attorney  was  not  notified. 

In  addition  to  these  particular  ca^es,  there  are  the  frequent  cases  of 
injury  from  the  throwing  of  fire  into  the  works  from  excessive  speed  in 
the  narrow  fairways,  wMch  interferes  at  times  seriously  with  the  Gov- 
ernment work,  and  always  has  a  destructive  action  on  the  piers  and  re- 
vetments due  to  wave  action  and  suction. 

There  are  aJso  the  numerous  cases  of  injury  due  to  tying  up  to  the  piers 
and  revetments,  the  lines  being  made  fast  to  the  legs  of  the  elevated 
walk  to  the  light-houses,  and  even  the  deck  of  the  pier  has  been  cut 
open  to  put  a  line  on  the  cross-tie. 

To  meet  these  abuses  in  the  absence  of  any  local  authority  or  control 
a  draft  of  regulations  was  submitted,  under  date  of  February  22, 1892, 
pursuant  to  instructions  of  February  2  from  the  Chief  of  Engineers. 

A  copy  of  these  regulations  is  herewith.* 
Very  respectfully,  your  obedient  servant, 

William  Ludlow, 
Major  J  Corps  of  Engineer  8  ^ 
Bvt.  Lieut  Colonely  U.  S.  A. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  S.  A. 


(5.)  eeport  of  col.  o.  m.  poe,  corps  of  engineers. 

United  States  Engineer  Office, 

Detroit^  Mich.,  July  20,  1S92. 
General:  In  accordance  with  section  4  of  the  river  and  harbor  act 
of  August  5,  1886,  and  General  Orders  No.  9,  Headquarters,  Corps  of 
Engineers,  June  26, 1888, 1  have  the  honor  to  report  the  following  cases 
where  "piers,  breakwaters,  etc.,"  under  my  charge  "have  been  used, 
occupied,  or  injured  by  a  corporation  or  individual"  during  the  fiscal 
year  ending  June  30, 1892. 

OOOUPANCY  OF  PUBLIC  LANDS,  ETC.,  BELONGING  TO  THE  RESERVA- 
TION  OP  ST.   MARYS  FALLS  CANAL,  MICHIGAN. 

During  the  fiscal  year  ending  June  30, 1892,  the  reservation  has  been 
occupied  as  reported  in  my  last  annual  report,  printed  on  page  3868 
et.  seq.  of  the  Annual  lieport  of  the  Chief  of  Engineers  for  1891.  No 
new  cases  of  occupancy  have  occurred. 


*  Not  priuted, 
BNG  92 210 
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LANDS  OCOUPIED  BY  UNITED  STATES  LIGHT-HOUSE  ESTABLISHMENT. 

Same  as  reported  last  year,  see  page  3871  of  the  Annual  Report  of 
the  Chief  of  Engineers  for  1891.  Ko  new  eases  of  occupancy  have  oc- 
curred. 

OF  ST.   MARYS  FALLS  CANAL,  MICHIGAN. 

the  steamer  A,  D,  Thomson,  bound  down,  ran 
southeast  pier  below  the  lock.    Actual  cost  of 

3  steamer  PiiehlOj  bound  up,  ran  into  the  north- 
i  lock,  slightly  damaging  the  pier  and  tearing 
Ling.    Estimated  cost  of  repair,  $33.64. 

ETC.,  OP  ST.  CLAIR  FLATS  CANAL,  MICHIGAN. 

the  steamer  H.  Ghislwlm,  of  Cleveland,  bound 
1  chains  and  ran  into  west  pier,  doing  $47.14 

the  barge  John  ShaWj  of  Hampton,  bound  down, 
Eddy,  of  Hampton,  had  just  entered  the  upper 
the  steam  barge  A.  Everett,  of  Cleveland,  tried 
causing  her  to  sheer  and  strike  the  east  pier, 

L,  the  steamer  City  of  Cleveland,  bound  doAvn, 

en  blo(5ked  at  lower  end  by  steamer  New  Orleans 

,  which  had  been  run  into  and  sunk  by  the  Fon- 

eland  stopped  alongside  of  east  pier  and  when 

)  the  west  pier,  doing  $47.98  damage. 

the  steam  barge  John  E.  Hall,  of  Detroit,  bound 

into  the  west  pier,  doing  $23.26  damage. 

)1,  the  steamer  James  FicJcands,  of  Cleveland, 

und  to  in  the  canal  because  the  barge  John  Shaw 

ivenna  and  blocked  the  canal  at  the  lower  end. 

:he  west  pier,  doing  $40.97  damage. 

1,  the  steamer  Briton,  of  Cleveland,  came  into 

blockade  made  by  dredge  Ravenna  and  barge 

)  stop  alongside  of  the  east  pier,  doing  $55.83 

191,  the  barge  Harold,  of  Hampton,  in  tow  of 

down,  came  into  the  canal  in  the  face  of -the 

3ckade,  and  had  to  stop  alongside  of  the  east 

ige. 

steamer  ift  P.  Banney,  of  Cleveland,  passed  the 

'  Cleveland,  just  after  entering  the  upper  end  of 

dug  bound  down.    The  suction  fipom  the  Banney 

[>ngside  of  her  and  then  caused  the  Banney  to 

loing  $93.20  damage. 

[>ation,  or  injury  to  works  in  my  charge  than 

e  known  to  have  occurred  during  the  fiscal  year 

Tj  your  obedient  servant, 

O.  M.  PoE, 
Colonel,  Corps  of  Engineers, 
Bvt.  Brig.  General,  U.  8.  A. 
L.  Casey, 
nginecrs,  U.  8.  A, 
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(6.)  REPORT    OP   CAPTAIN   DAN    C.    KINGMAN,    CORPS  OP  ENGINEERS. 

.fe>r .  .  United  States  Engineer  Office, 

Oswego,  JT.  Y.,  Atcgust  26,  1892. 
General!  I  have  the  honor  to  transmit  herewith  annual  report 
upon  the  occupancy  of  and  injury  to  public  works  in  my  charge  by 
corporations  or  individuals  during  the  fiscal  year  ending  June  30, 1892. 
I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

Dan  0.  Kingman, 
Caj^tain  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 
Chief  of  Engineers,  U.  8,  A, 


HARBOR  AT  CHARLOTTE,  NEW  YORK. 

There  has  been  no  new  case  of  occupancy  of  the  public  works  by 
corporations  or  individuals. 

The  public  works  at  Charlotte,  1^.  Y.,  have  been  twice  injured  by  in- 
dividuals during  the  past  year  as  follows: 

On  or  about  the  13th  day  of  October,  1891,  the  barge  W.  Wheeler, 
of  Ogdensburg,  in  tow  of  the  steamer  W,  L.  Proctor,  of  the  same 
place,  struck  against  the  west  pier  at  Charlotte,  N.  Y.,  cutting  through 
a  number  of  timbers  and  damaging  the  pier  to  the  extent  of  $73.26; 
also  on  or  about  the  20th  day  of  October,  1891,  the  Canadian  barge 
Hiawatha,  of  Kingston,  in  tow  of  the  steamer  Chieftain,  of  the  same 
place,  struck  against  the  east  pier  and  damaged  it  to  the  extent  of 
$71.64:.  These  injuries  were  promptly  repaired  by  the  United  States; 
accurate  account  was  kept  of  the  cost  of  making  the  repairs,  and  this 
cost  was  taken  as  the  measure  of  the  damage  done. 

On  the  14th  day  of  December,  1891,  by  direcition  of  the  Chief  of  En- 
gineers, the  matter  was  placed  in  the  hands  of  the  United  States  at- 
torney for  the  northern  district  of  New  York,  and  he  was  able,  with- 
out suit,  to  collect  from  the  parties  full  payment  for  the  damage  done. 
The  total  amount,  $144.90,  was  remitted  to  me  by  the  United  States 
attorney,  and  was  deposited  to  my  official  credit  on  the  26th  day  of 
February,  1892. 
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MAINTENANCE  AND  REPAIRS  OF  WASHINGTON  AQUEDUCT— WATER  SUP- 
PLY, DISTRICT  OF  COLUMBIA- INCREASING  THE  WATER  SUPPLY  OF 
WASHINGTON,  DISTRICT  OF  COLUMBIA— ERECTION  OF  FISHWAYS  AT 
GREAT  FALLS. 


BEPORT  OF  LTEUTENANT'COLOXEL  (iKORCrE  H.  ELLTOT,  CORPS  OF 
ENGlNEERSy  OFFICER  IN  CHARGE  FOR  THE  FISCAL  YEAR  ENDING 
JUNE  SO,  189S. 


1.  WaBhington  Aquednot. 

2.  Water  supply,  District  of  Columbia. 


3.  Increasinp:  the  water  supply  of  Wash- 

ingtou,  D.  C. 

4.  Erection  of  fishways  at  Great  Falls. 


Office  of  the  Washington  Aqueduct, 

Washington^  D.  0.,  July  5,  1892. 
General:  I  liave  the  honor  to  transmit  herewith  report  of  opera- 
tions for  the  following  ^forks  in  my  charge  for  the  fiscal  year  ending 
JuneSO,  1892,  viz: 
Washington  Aqueduct. 
Water  supply,  District  of  Columbia. 
Increasing  the  water  supply  of  Washington,  D.  0. 
Erection  of  fish  ways  at  Great  Falls. 

Very  respectfully,  your  obedient  servant, 

George  H.  Elliot, 


Brig.  Gen.  Thomas  L.  Casey, 
Chief  of  Engineers^  U,  IS.  A, 


Lieutenant- Colonel  of  Engineers. 


A  A  A  I. 

WASHINGTON  AQUEDUCT. 

Appropriations  for  the  Washington  Aqueduct  are  applied  to  the  im- 
provement, the  maintenance,  and  repair  of  those  portions  of  the  Wash- 
ington water  supply,  other  than  the  tunnel,  that  have  been  placed 
under  the  supervision  of  the  Chief  of  Engineers.  The  works  include 
the  masonry  dam,  2,877  feet  long,  extending  from  the  Maryland  to  the 
Virginia  shore  at  Great  Falls  of  the  Potomac,  14  miles  west  of  Wash- 
ington; the  works  at  Great  Falls  for  regulating  the  supply  of  the  con. 


Digitized  by  VjOOQIC 


3350      REPORT   OP  THE   CHIEF   OF   ENGINEERS,  U.  S.  ABMT. 

duit;  the  cx)nduit  from  Great  Falls,  9  feet  in  diameter;  the  three  reser- 
voirs^ viz,  the  receiving  reservoft,  about  4^  miles  west  of  the  city,  the 
distributing  reservoir,  about  2  miles  west  of  the  city,  and  the  high- 
service  reservoir  in  Georgetown  for  the  supply  of  the  higher  portions 
of  that  city  5  the  mains  by  which  the  water  is  carried  from  the  reser- 
voirs and  delivered  into  the  city's  distributing  sysfem,  and  the  bridges 
for  supporting  the  mains  across  Rock  Creek. 

The  following  statement  exhibits  the  condition  of  the  aqueduct  and 
its  accessory  works  and  the  oi>erations  of  the  last  fiscal  year. 

THE  DAM  AT  GREAT  PALLS. 

No  damage  has  been  done  to  the  masonry  dam  at  Great  Falls  during 
the  last  fiscal  year  and  it  is  in  excellent  condition.  Some  of  the  riprap 
back  of  the  dam,  that  was  carried  away  by  ice  in  the  previous  fiscal 
'year,  was  not  replaced  during  the  last  year  by  reason  of  the  inade- 
quacy of  the  appropriation  for  preservation  and  repair,  and  the  pres- 
sure of  more  immediately  important  work. 

THE  CONDUIT  AND  THE  CONDUIT  ROAD. 

The  macadam  pavement  of  the  conduit  road  was  generally  placed 
over  the  conduit  for  its  protection  from  the  travel  on  the  road,  but 
there  are  exceptions  to  this  rule,  and  with  the  view  of  discovering 
without  too  much  expense  the  exact  route  of  the  conduit  I  have  had 
uncovered  during  the  year  all  of  the  66  manholes  between  Great  Falls 
and  the  distributing  reservoir,  and  have  had  measured  the  distances  from 
the  manhole  reference  stones  along  the  side  of  the  road  to  jkhe  centers 
of  the  manholes.  These  distances  have  been  recorded  on  the  plats  of 
the  aqueduct  for  use  whenever  it  may  be  found  necessary  to  uncover 
and  open  any  of  the  manholes  for  removing  accumulations  of  deposits 
trom  the  conduit  or  for  making  repairs.  Nine  of  these  reference  stones 
were  missing  and  I  have  had  new  ones  cut  and  numbered  and  planted 
in  their  proper  places.  • 

When  the  water  in  the  distributing  reservoir  is  at  its  normal  height 
of  146  feet  above  datum,  there  is  a  pressure  of  something  over  4  feet  of 
water  on  the  crown  of  the  conduit  arch  where  it  enters  the  reservoir, 
and  tlie  water  in  the  conduit  is  backed  up  and  the  crown  of  the  arch  is 
under  pressure  about  as  far  up  as  Grifiith  Park  Bridge.  I  find  that 
the  tops  of  several  of  the  casings  of  the  manholes  farther  down  the  line 
are  below  the  gradient,  or  slope  of  the  water,  so  that  when  the  man- 
holes are  uncovered  it  is  found  above  the  manhole  covers  and  in  some 
instances  more  than  a  foot  in  depth,  as  described  in  my  monthly  re- 
port for  eJuly,  1891.  Ko  harm  has  thus  far  resulted  from  this  state  of 
affairs,  but  the  casings  of  the  manholes  wherever  necessary  (I  have  a 
record  of  them)  should  be  raised  above  the  gradient  as  soon  as  ftinds 
can  be  obtained  for  the  purpose,  so  as  to  prevent  the  soakage  of  the 
ground  around  the  manholes. 

^(mrly  all  of  tlie  water  that  falls  on  that  part  of  the  Potomac  water- 
shed that  lies  in  Maryland  and  the  District  of  Columbia  between  Great 
Falls  and  the  distributing  reservoir  is  carried  in  streams  that  fiow 
under  the  conduit  in  26  culverts,  Culvert  No.  1  being  the  next  one  be- 
h)w  Great  Falls  and  Culvert  No.  26  being  just  above  the  distributing 
leservoir.  Sand  and  bowlders  carried  down  these  streams  in  freshets 
lodge  in  some  of  these  culverts  that  have  small  slopes,  and  a  consider- 
able portion  of  our  work  during  the  past  year  (as  in  every  year)  has 
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been  devoted  to  removing  these  deposits.  Culvert  Ko.  23  gives  iis 
more  trouble  than  any  of  the  others,  and  it  is  increased  in  this  case  by 
a  dam  that  has  been  erected  just  below  the  boundary  line  of  the  United 
States  land  by  the  owner  of  the  adjoining  private  property.  I  suspect 
that  this, case  of  backing  sand  and  other  detritus  up  under  the.  culvert 
is  a  case  similar  to  the  illegal  overflow  of  lands  by  the  erection  of  dams, 
and  that  the  removal  of  this  dam  will  have  to  be  brought  about  by  the 
courts,  for  I  have  in  vain  endeavored  to  have  the  owner  remove  it  to  a 
point  farther  down  the  stream  where  it  will  be  harmless. 

The  work  of  erecting  strong  guard  fences  for  the  protection  of  travel 
on  the  Conduit  Eoad  at  the  high  embankments  at  the  culverts  has 
been  continued.  Three  thousand  two  hundred  running  feet  of  these 
fences  have  been  completed  during  the  year,  and  this,  with  similar 
work  in  the  previous  year  (7,464  fe«t,  or  about  a  mile  and  a  half  in  all), 
has  pretty  nearly  completed  all  of  these  fences  required  this  side  of 
Cabin  John  Bridge. 

An  improvement  in  controlling  the  water  in  the  conduit  and  in  the 
distributing  resoirvoir  has  been  made  at  Wasteweir  Ko.  3.  Grooves 
were  cut  in  the  sides  of  the  weir  for  stop-planks,  and  the  valve  under 
the  weir,  which  could  formerly  not  be  opened  in  great  floods  without 
endangering  the  life  of  the  division  watchman,  was  arranged  to  be  con- 
veniently and  safely  opened  by  means  of  a  key. 

An  entirely  new  walk  has  been  placed  in  tlie  approach  to  Wasteweir 
No.  2.  This  weir  is  in  Tunnel  No.  4,  and  the  approach  to  it  is  through 
a  side  tunnel  which  is  always  wet,  so  that  the  i)lank  walk,  which  is 
elevated  over  the  waterway  from  the  weir,  decays  rapidly.  The  ap- 
proach is  a  dangerous  one,  and  especial  pains  were  taken  to  use  noth- 
ing for  this  purpose  except  the  best  Georgia  pine  that  could  be  se- 
lected. One  of  the  pair  of  waste  gates  or  valves,  built  in  the  wall 
under  this  weir,  has  for  many  years  been  jammed  so  that  it  could  not 
be  opened.  The  cleaning  out  of  the  accumulation  of  deposits  in  Tunnel 
No.  4  has  enabled  the  trouble  with  this  gate  to  be  removed,  so  that  it 
is  now  restored  to  use  and  enables  me  to  empty  the  conduit  when  re- 
quired much  more  rapidly  than  before. 

For  several  years  there  has  been  a  serious  leak  from  the  conduit  at 
Wasteweir  No.  1,  just  this  side  of  Great  Falls.  It  was  caused  by  the 
decay  of  the  wooden  frames  of  the  two  waste  gates  that  are  built  into 
the  wall  under  this  weir.  Occasion  has  been  taken  of  the  emptying  of 
the  conduit  during  the  work  of  removing  the  deposits  from  Tunnel  No. 
1,  in  the  side  of  which  this  wasteweir  is,  to  replace  the  frames  of  the 
gates  by  new  ones,  and  the  leak  has  been  stopped. 

A(;cess  from  Great  Falls,  where  the  division  watchman  lives,  to  this 
wasteweir,  which  opens  from  Tunnel  No.  1,  in  the  face  of  a  bluff  over- 
looking the  Chesapeake  and  Ohio  Canal,  has  always  been  difficult,  and 
at  night,  especially  in  times  of  freshet  and  ice,  dangerous.  It  is  one  of 
the  most  important  of  the  wasteweirs  on  which  the  safety  of  the  aque- 
duct largely  depends,  and  I  have  had  excavated  an  easy  pathway  ex- 
tending around  the  hill  from  Great  Falls  to  this  wasteweir. 

The  macadam  pavement  of  the  Conduit  Boad  has  been  repaired  at 
several  places  during  the  year.  Pains  are  taken  not  to  allow  it  to  be 
worn  so  much  as  to  endanger  the  conduit,  which  it  protects,  but  I  can 
not  keep  the  road  in  as  good  order  as  is  desirable  for  travel  by  reason 
of  the  limited  amount  of  the  annual  appropriations  for  repairs.  The 
Conduit  Road,  \7hich  is  mainly  beyond  the  Maryland  line,  is,  by  reason 
of  its  scenery  and  easy  grades,  the  finest  road  leading  out  of  the  Dis- 
trict, and  is  worthy  of  a  special  appropriation  for  its  improvement  and 
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adornment,  by  sodding  of  the  slopes  of  the  embankments  along  the 
route,  etc.,  but  as  this  work  is  not  strictly  necessary  for  the  purposes 
of  the  aqueduct  I  do  not  make  an  estimate  for  it. 

An  outlet  from  the  9-foot  by-conduit  at  the  receiving  reservoir,  con- 
trolled by  a  10-inch  valve,  which  was  covered  up  when  the  spillway  was 
constructed  in  1885,  has  been  restored  to  use  in  emptying  the  conduit, 
by  casing  the  valve  and  laying  90  feet  of  surplus  12-inch  cast-iron  pipe 
obtained  from  the  new  reservoir  near  Howard  University. 

The  feeder  at  the  head  of  the  conduit  at  Great  Falls  has  been  cleaned 
out  several  times  during  the  year.  There  seems  to  be  a  draft  of  sand 
and  other  material  into  the  conduit  during  the  operation  of  putting 
down  the  stop  planks  whenever  the  conduit  is  emptied.  There  is  no 
remedy  for  this,  except  by  dredging  outside  the  mouth  of  the  feeder. 

In  subdividing  the  land  purchased  by  syndicates  between  the  dis- 
tributing and  receiving  reservoirs  several  new  streets  have  been  opened 
northward  from  the  Conduit  Road,  and  are  a  damage  to  the  road  by 
reason  of  the  great  quantities  of  earth  and  clay  that  are  washed  down 
these  streets  and  cover  the  pavement  of  the  road.  Another  trouble 
arises  from  the  obstruction  of  the  proper  drainage  of  the  Conduit  Boad 
by  carrying  the  streets  across  and  filling  up  the  gutters  along  the  road. 
The  major  part  of  these  troubles  could  be  easily  avoided  by  the  owners 
of  the  land,  and  if  they  allow  them  to  continue  I  shall  ask  authority 
to  fence  off  these  streets  from  the  Conduit  Boad. 

I  have  found  during  the  cleaning  out  of  the  9-foot  by -conduit  at  the 
receiving  reservoir  that  for  a  distance  of  615  feet  the  lining  of  the  tun- 
nel under  Dalecarlia  Hill  (Tunnel  No.  5)  is  but  8  feet  in  diameter.  The 
by  conduit  was  constructed  during  the  late  civil  war,  when  the  aque- 
duct was  t.emporarily  in  charge  of  the  Department  of  the  Interior. 
The  records  of  the  time  show  that  the  bore  of  the  tunnel  was  11  feet 
in  diameter,  but  there  is  no  record  showing  the  variation  of  the  in- 
terior diameter  of  the  lining  of  the  tunnel  from  the  diameter  of  the 
main  conduit  with  which  it  connects  at  both  ends  of  the  tunnel,  or  why 
a  reduction  was  made.  The  result  of  it  is  that  the  full  capacity  of  the 
aqueduct  can  only  be  obtained  when  the  water  is  allowed  to  flow 
through  the  receiving  reservoir  itself  and  not  through  the  by-conduit. 
In  mentioning  in  my  monthly  report  for  May,  1892,  the  discovery  that 
the  by-conduit  tunnel  is  only  8  feet  in  diameter,  I  stated  the  capacity 
of  an  8-foot  conduit  as  given  by  the  formula  under  the  following  cir- 
cumstances: First.  When  the  water  at  the  head  of  the  conduit  is  at 
the  height  of  6  inches  over  the  aqueduct  dam  (which  may  be  considere^l 
tlie  summer  flow  of  the  river),  and  the  water  in  the  distributing  reser- 
voir is  at  the  height  of  146  feet  above  datum.  Second.  When  the 
water  is  at  the  height  of  the  intrados  of  the  conduit  arch,  both  at  the 
head  of  tlie  conduit  and  at  the  distributing  reservoir. 

I7iftpeetwn  of  the  conduit. — As  stated  in  my  last  annual  report,  there 
had  been  for  some  years  a  serious  leak  from  the  conduit  on  the  south- 
erly side,  just  west  of  Cabin  John  Bridge.  I  do  not  know  when  it  was 
first  discovered,  but  since  I  have  had  charge  of  tlie  aqueduct  it  had 
flowed  from  30,000  to  40,000  gallons  a  day.  The  point  of  discharge 
was  just  at  the  end  of  the  west  abutment  of  the  bridge,  leading  to  the 
sujiposition  that  a  crack  existed  in  the  conduit  where  it  left  the  com- 
pressible foundation  on  the  embankment  at  the  end  of'the  bridge,  and 
l^assed  to  the  incompressible  abutment. 

To  enable  me  to  investigate  the  source  of  this  leak  and  repair  it,  and 
at  the  same  time  to  inspect  the  interior  of  the  conduit,  which  had  not 
been  done  for  many  years,  and  especially  the  tunnels,  1  mjule  arrange- 
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ments  for  a  complete  emptying  of  the  couduit  and  for  its  inspection 
fi-om  Great  Falls  to  the  distributing  reservoir,  to  take  place  on  the  1st 
of  September. 

The  following  manholes  along  the  line  were  opened  diulng  the  two 
days  before  the  inspection,  viz:  Nos.  1,  9,  15, 19,  21,  27,  30,  33,  38,  39, 
41,  43,  52,  and  50,  the  manhole  just  above  the  north  connection  at  .the 
receiving  reservoir,  the  t\*^o  manholes  in  the  9-foot  by-conduit  at  this 
reservoir,  and  the  manholes  in  bridges  1,  2,  and  3. 

Wherever  these  manholes  were  on  the  Conduit  Eoad,  which  was  the 
case  with  nearly  all  of  them  this  side  of  the  hill  where  the  road  to  Great 
Falls  leaves  the  Conduit  Boad,  they  were  strongly  fenced  and  lighted  at 
night  to  prevent  travelers  along  the  latter  road  from  driving  into  them. 

The  conduit  was  divided  into  sections.  The  first  two  sections  em- 
braced the  major  part  of  the  Maryland  portion  of  the  conduit.  Section 
No.  1  extended  from  Great  Falls  to  Bridge  No.  3  (Griffith  Park  Bridge), 
and  Section  No.  2  extends  from  Bridge  No.  3  to  Tunnel  H,  or  just  beyond 
Dalecarlia  Hill.  Section  No.  3  embraced  that  part  of  the  conduit  which 
lies  between  Tunnel  H  and  the  distributing  reservoir. 

Twoonen,  to  be  provided  with  lanterns  and  rubber  clothing,  were 
assigned  to  go  through  each  section.  Men  with  carts,  carrying  ladders, 
extra  lanterns,  oil,  and  their  provisions  for  the  day,  were  to  follow  along 
the  road  and  communicate  with  the  men  inside  the  conduit  from  man- 
hole to  manhole.  There  were  also  parties  which  were  to  follow  the 
cart«,  remove  the  fences,  replace  the  manhole  covers,  refill  over  them, 
and  restore  the  roadway. 

I  went  to  Cabin  John  Bridge  the  night  before  to  superintend  in  person 
the  repair  of  the  leak  in  the  conduit  at  that  place  as  soon  as  the  water 
would  permit,  which  I  hoped  would  be  by  5  or  6  o'clock  in  the  morning. 
The  inspectors  of  all  the  sections  of  the  conduit  were  to  report  to  me 
at  that  place  as  sooii  a«  their  inspections  should  toe  completed. 

It  wa^  my  intention  to  empty  the  conduit  through  the  two  waste 
gates  at  Wasteweir  No.  1^  which  is  at  the  outlet  from  Tunnel  No.  1, 
near  Great  Falls,  and  which  discharges  into  the  Chesapeake  and  Ohio 
Canal  5  through  one  of  the  wa«te  gates  at  Wasteweir  No.  2,  which  dis- 
charges from  Tunnel  No.  4,  near  the  receiving  reservoir,  into  Little 
Falls  Branch,  which  passes  under  the  Chesapeake  and  Ohio  Canal  in  a 
culvert  (the  other  gate  of  the  pair  of  gates  under  this  weir  had  not 
been  in  working  order  for  many  years),  and  from  the  waste  gate  at 
Wa«teweir  No.  3,  near  the  distributing  reservoir,  the  water  from  which 
is  also  discharged  under  the  canal,  but  late  in  the  evening  the  gate- 
keeper at  Great  Falls  telephoned  me  that  a  leak  in  a  newly-repaired 
bank  of  the  canal  below  the  falls  had  been  discovered,  and  that  it  would 
not  be  safe  to  open  the  gates  at  Wasteweir  No,  1.  This  was  extremely 
disappointing,  for  I  had  made  all  the  arrangements  to  commence  the 
emptying  of  the  conduit  at  midnight  and  for  the  inspection  the  next 
day,  and  it  would  make  a  considerable  loss  of  money  not  to  go  on  with 
it.  On  the  other  hand,  to  continue  without  the  use  of  the  two  gates  at 
Wasteweir  No.  1,  through  which  I  expected  to  discharge  at  least  half 
of  the  contents  of  the  conduit  (about  30,000,000  gallons),  would  about 
double  the  time  required  for  emptying  it  and  delay  the  commencement 
of  the  inspection.  I  concluded  to  go  on,  using  the  short  piece  of  con- 
duit leading'to  the  new  tunnel  from  the  7-foot  by-conduit  at  the  auxiliary 
connection  at  the  distributing  reservoir,  which,  in  part,  would  compen- 
sate for  the  loss  of  the  use  of  the  two  gates  at  Wasteweir  No.  1. 

At  10:30  p.  m..  therefore,  on  the  night  of  the  31st  of  August,  the  stop 
planks  at  the  inlet  to  the  feeder  of  the  conduit  at  Great  Falls  and  at  the 
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influent  gatehonse  at  the  distributing  reservoir  were  commenced  to  be 
put  down  as  had  been  originally  arranged.  They  were  in  place  at  mid- 
night. The  gate  at  Wasteweir  No.  3  was  opened  at  12:30  a.  m.  on  the 
Ist  of  September,  and  at  1  a.  m.  the  gate  at  Wasteweir  No.  2  and  the 
connection  between  the  7-foot  by-conduit  at  the  distributing  reservoir 
and  the  new  tunnel  were  opened. 

I'he  12-inch  main  from  the  distributing  reservoir  was  used  as  a  drain, 
into  Foundry  Branch  to  prevent  the  water  from  the  reservoir  backing 
up  into  the  7-foot  by-conduit  through  the  leaks  which  exist  in  the  gates 
in  the  old  auxiliary  connection. 

The  water  in  the  conduit  dropped  off  rapidly  for  the  first  3  feet  of  its 
depth,  but  after  that  it  fell  slowly  by  reason  of  leaks  in  the  stop  planks 
between  the  conduit  and  the  two  reservoirs. 

It  was  8  o'clock  a.  m.  before  the  gate  keeper  at  Great  Falls,  Mr.  SuUi- 
van,  with  his  companion,  could  enter  the  conduit  for  the  inspection  of 
section  No,  1,  which  he  aid  through  the  feeder.  He  went  thi'ough  the 
conduit  and  all  the  tunnels  to  Bridge  No.  3* 

It  was  2  o'clock  p.  m.  before  Mr.  Ferguson,  the  valve  tender  and 
machinist,  with  a  companion,  to  whom  1  assigned  the  Section  No.  2, 
could  enter  the  conduit.  I  found  that  by  reason  of  the  delay,  ^nd  the 
difficulty  of  walking  through  the  deep  mud,  he  would  barely  be  able  to 
reach  Cabin  John  Bridge  by  night,  and  I  assigned  in  the  afternoon  the 
inspection  of  the  portion  of  the  conduit  between  Cabin  John  Bridge  and 
Griffith  Park  Bridge  to  two  inteUigent  workmen  belonging  to  the  re- 
ceiving-reservoir division. 

For  the  inspection  of  Section  No.  3  the  gate  keeper  at  the  distribut- 
ing reservoir,  Mr.  Harrington,  succeeded  in  getting  a  boat  into  the 
south  connection  at  the  receiving  reservoir  at  10:30  a.  m.  and  passed 
through  the  9-foot  by-conduit.  Tunnel  No.  4,  the  conduit  between  this 
tunnel  and  Tunnel  H,  to  Manhole  No.  51.  Mr.  Smead,  the  superintend- 
ent, accomi)anied  him  in  this  part  of  his  inspection.  Mr.  Harrington 
then  returned  by  the  same  route  to  the  south  connection  and  passed, 
also  by  boat,  from  it  through  the  conduit  and  the  7-foot  by-conduit  of 
the  distributing  reservoir  to  the  auxiliary  gatehouse  at  this  reservoir. 

At  6  o'clock  p.  m.  the  inspection  of  the  entire  conduit  had  been  com- 
pleted. The  manhole  covers  were  replaced,  and  at  1 1  o'clock  p.  m.  the 
stop  planks  at  the  mouth  of  the  feeder  at  Great  Falls  were  raised,  and  the 
water  from  the  river  was  turned  into  the  conduit.  The  gate  at  Waste- 
weir No.  2  was  left  open  until  2  a.  m.  of  the  2d  to  allow  the  mud  stirred 
up  by  tramping  through  it  to  be  carried  off,  when  it  was  shut,  and  by  noon 
of  that  day  the  water  on  the  conduit  side  of  the  stop  plank  between  the 
distributing  reservoir  and  the  conduit  having  raised  to  the  height  of 
the  water  in  the  reservoir,  the  stop  planks  were  raised  and  the  water 
flowed  again  into  the  reservoir. 

At  Cabin  John  Bridge  I  found  that  the  leak  did  not  come  from  a 
crack  at  the  place  I  anticipated  it  would  be,  but  from  one  in  the  north- 
erly side  of  the  conduit,  between  Manhole  No.  38  and  the  bridge,  com- 
mencing about  8  feet  below  this  manhole  and  extending  about  40  feet  to- 
wards the  bridge.  The  major  portion  of  it  was  about  three-quarters  of 
an  inch  wide,  and  the  water  issuing  from  it  must  have  passed  down  the 
outside  of  tlie  conduit  to  the  abutment  of  the  bridge,  then  under  the 
conduit  to  the  place  of  exit,  where  it  flowed  into  the  creek,  as  I  have 
before  stated,  on  the  southerly  side  of  the  bridge. 

The  mason  whom  I  had  engaged  and  sent  to  the  bridge  the  night 
before  carefully  repaiied  the  break  in  the  conduit  arch  with  the  quick- 
setting  cement  provided  for  the  purpose,  and  it  was  completed  by  the 
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time  the  inspection  of  the  conduit  was  finished.  The  next  morning 
there  was  no  sign  of  water  at  the  old^outflow  of  the  leak  nor  has  any 
appeared  since. 

Results  of  the  inspection. — For  the  reason,  probably,  that  there  had 
not  been  found  any  previous  necessity  like  the  one  occasioned  by  the 
leak  above  Cabin  John  Bridge  for  emptying  the  conduit  of  its  (about) 
30,000,000  of  gallons  of  water,  and  the  consequent  cutting  off  of  the 
supply  from  the  Potomac  at  Great  Falls  for  a  considerable  time,  I  can 
find  no  account  of  any  former  inspection  of  the  interior  of  the  conduit 
since  the  Potomac  water  first  commenced  to  run  through  it,  nearly  thirty 
years  ago.  I  think  it  advisable,  therefore,  for  future  reference  to  state 
somewhat  in  detail  the  result  of  my  inspection  of  September  1, 1891. 

•  The  Potomac  water  being  so  often  muddy,  it  might  have  been  antici- 
pated that  the  accumulation  of  deposits  in  the  conduit  would  have  been 
considerable,  but  I  was  surprised  to  find  it  as  great  as  it  was,  especially 
in  Tunnel  No.  4  and  in  the  9-foot  by-conduit  at  the  receiving  reservoir. 

Commencing  at  Great  Falls,  the  depths  may  be  stated  as  follows: 

From  the  gate  house  to  Wasteweir  No.  1  the  mud  was  about  24  inches 
deep;  through  Tunnel  No.  2  it  was  about  18  inches  deep;  from  Tunnel 
No.  2  to  Tunnel  No.  3  it  was  about  10  inches  deep;  through  Tunnel  No. 
3  it  was  about  24  inches  deep;  from  Tunnel  No.  3  to  Tunnel  F  it  was 
from  10  to  20  inches  deep;  through  Tunnels  F  and  G  it  was  about  24 
inches  deep;  between  Tunnels  F  and  G  it  was  about  16  inches  deep; 
between  Griffith  Park  Bridge  (Bridge  No.  3)  and  Cabin  John  Bridge 
(bridge  No.  4)  it  was  from  12  to  16  inches  deep;  between  Cabin  John 
Bridge  and  Tunnel  H  it  was  from  1 J  to  2  feet  deep.  Between  Tunnel  H 
and  Tunnel  No.  4  it  was  about  1^  feet  deep.  In  Tunnel  No.  4  and  in 
the  conduit  between  the  lower  end  of  this  tunnel  and  the  north  connec- 
tion at  the  receiving  reservoir  it  was  about  4  feet  deep;  in  the  9-foot  by- 
conduit  which  passes  around  a  portion  of  the  receiving  reservoir  it 
averged  about  3  feet  deep,  and  at  the  upper  end  just  below  the  north 
connection  it  was  about  4J  feet  deep.  In  the  conduit  between  the  re- 
ceiving reservoir  and  the  distributing  reservoir  was  found  the  least 
depth  of  deposit.  It  was  mainly  between  Wasteweir  No.  3  and  the  in- 
fluent gatehouse,  and  averaged  about  6  inches  deep. 

The  following  are  the  estimates  of  the  quantities  of  deposit  in  cubic 
yards  found  in  the  different  portions  of  the  aqueduct,  and  an  estimate 
of  the  total  quantity : 

Cubic  yards. 

Between  Great  FaUs  to  Bridge  No.  3 5,724 

Between  Bridge  No.  3  and  Cabin  John  Bridge . : 1, 580 

Between  Cabin  John  Bridge  and  Tnnnel  H 4, 385 

Between  Tnnnel  H  and  Tunnel  No.  4 729 

In  Tnnnel  No.  4 633, 

In  the  9-foot  by-condnit  at  the  receiving  reservoir 1, 857* 

Between  the  receiving  reservoir  and  the  tUstributing  reservoir 515 

Total  between  Great  Falls  and  the  distributing  reservoir 15, 423 

I  should  also  remark  that  in  the  7-foot  by-conduit  at  the  distributing 
reservoir,  which  I  thoroughly  cleaned  the  year  before,  there  was  found 
a  considerable  deposit,  especially  at  the  end  near  the  influent  gate 
fiouse,  where  it  is  about  1 J  feet  deep. 

In  addition  to  these  deposits  there  ^ere  found  the  following: 

About  50  feet  below  the  gates  in  the  gate  house  at  Great  Falls,  a 
bank  of  deposits  about  4  feet  deep  and  extending  about  26  feet  down 
the  conduit. 

About  50  feet  below  manhole  Ko.  1,  at  Great  Falls,  a  fall  of  about  6 
cartloads  of  rock  from  the  roof  of  Tunnel  No.  1, 
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About  400  feet  above  Waste- Weir  No.  1,  about  20  cartloads  of  rock 
from  the  roof  of  the  same  tunnel,  piled  to  a  depth  of  about  4  feet. 

An  old  self-acting  guard  gate  in  the  conduit  between  the  north  cob- 
nection  at  the  receiving  reservoir  and  Tunnel  No.  4.  It  was  constructM 
of  white  pine,  8  inches  thick  and  hung  horizontally  at  the  top,  but  the 
pivot  at  one  end  had  decayed,  leaving  the  gate  dropped  down  on  that 
end,  obstructing  the  flow  of  water.  The  nijyor  part  of  the  gate  was 
rotten  and  it  was  altogether  useless.  I  have  sinC/C  had  it  removed  and 
it  should  be  replaced,  but  it  will  be  expensive,  and  the  annual  appro- 
priation for  preservation  and  repair  of  the  aqueduct,  unless  increased, 
will  not  be  able  to  bear  the  cost  of  it. 

About  75  feet  below  the  four  ventilators  in  the  conduit  near  the  re- 
ceiving reservoir,  a  vertical  iron  rod,  IJ  inches  in  diameter,  the  purpose 
of  which  is  unknown.  It  was  fastened  at  top  and  bottom  in  the  con- 
duit arch. 

Three  manholes  at  Bridge  No.  3,  that  have  been  closed  up  and  do 
not  appear  in  the  floor  of  the  bridge.  They  were  probably  sealed  up 
and  covered  when  the  floor  of  the  bridge  was  asphalted,  in  1872  or 
1873,  and  I  think  it  was  a  mistake.  Gen.  Meigs,  as  I  And  in  old  re- 
ports, covered  them  with  wooden  covers,  which  would  be  lifted  and 
carried  away  in  case  that  any  accident  or  neglect  should  cause  an  over- 
filling of  the  conduit.  They  were  for  the  same  purpose  as  the  four 
ventilators  in  the  conduit  just  below  the  receiving  reservoir. 

I  especially  directed  that  the  interior  of  the  conduit  should  be  ob- 
served to  discover  cracks  in  the  conduit  arch  and  to  locate  them  with 
reference  to  the  manholes,  so  that  from  the  reports  I  would  be  able  to 
locate  the  cracks,  if  any  existed,  with  reference  to  the  culverts. 

There  were  several  cracks  found,  but  before  giving  a  list  of  them  it 
should  be  stated  that  they  are  mostly  at  the  culverts,  and  were  no 
doubt  caused  by  settlements  of  the  conduit  where  it  was  built  on  high 
embankments  soon  after  its  construction.  None  of  the  craeks  leak  ex- 
cept the  one  at  Culvert  No.  26,  where  water  has  been  discovered  by  the 
division  watchman  issuing  through  the  side  of  the  culvert  side  wails, 
and  from  none  of  them  m  any  danger  to  the  conduit  to  be  aprehended. 
They  can  all  be  thoroughly  repaired  if  the  appropriation  for  preserva- 
tion and  repair  be  increased  by  $1,000  as  I  have  asked.  The  masonry, 
constructed  by  the'  late  Gen.  Meigs,  was  everywhere  found  to  be  of 
excellent  quality,  and  greatly  in  contrast  with  the  short  piece  of  the 
conduit  which  passes  around  the  receiving  reservoir,  which  is  termed 
the  9-foot  by-conduit,  and  was  constructed  during  the  late  war,  when 
the  aqueduct  was  temporarily  in  charge  of  the  Department  of  the  Inte- 
rior. 

The  following  is  a  list  of  the  cracks: 

About  225  feet  above  Manhole  No.  5,  a  crack  abont  75  feet  long.  About  140  feet 
above  Manhole  No.  6,  a  crack  abont  120  feet  long.  This  crack  is  over  Culvert  No.  1. 
It  was  probably  caused  by  the  root  of  a  tree  found  in  the  crack,  which  split  the  con- 
duit arch  after  penetrating  a  joint.  The  root  was  cut  oif.  About  30  feet  above  the 
manhole  in  Bridge  No.  1^  a  crack  about  6  feet  long.  A  root  was  cut  out  of  this  also. 
About  50  feet  above  Manhole  No.  34,  a  crack  about  75  feet  long.  This  is  over  Culvert 
No.  16.  A  crack  extending  about  60  feet  above  and  about  175  feet  below  Manhole  No. 
40.  This  is  over  Culvert  No.  18.  A  crack  commencing  near  Manhole  No.  46  and  ex- 
tending about  150  feet  towards  Manhole  No.  45.  It,  like  most  of  the  others,  is  on  the 
top  of  the  arch,  which  is  of  stone  at  this  place.  This  is  over  Culvert  No.  20.  Sev- 
eral cracks,  probably  only  in  the  plaster  lining,  between  ^lanholes  Nos.  51  and  53. 
A  crack  near  Manhole  No.  57.  Several  small  cracks  near  Manhole  No.  58.  Several 
cracks  between  Manholes  Nos.  58  and  59.  One  is  about  75  feet  long  and  is  abont  over 
Culvert  No.  23.  A  few  cracks  between  Manholes  Nos.  59  and  60.  Several  cracks  be- 
tween Manholes  Nos.  60  and  61.  Culvert  No.  24  is  between  these  manholes.  Several 
oraoks  near  Manhole  No.  62.    Several  small  cracks  near  Manhole  No.  €^.   'Several 
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oraoks  between  Manhole  No.  64  and  Waste  Weir  No.  3.  One  is  about  100  feet  long. 
It  is  orer  Culvert  No.  25.  A.  orack  30  feet  long  about  150  feet  below  Waste  Weir  No. 
3.  Several  cracks  between  Manholes  Nos.  65  and  66.  One  is  about  150  feet  long  and 
more  open  than  any  found  in  this  pi^rt  of  the  aqueduct.    It  is  over  Culvert  No.  26. 

The  old  drawings  in  this  office  are  not  definite  in  all  cases  in  respect 
of  linings  of  the  tunnel.  Danger  maybe  apprehended  in  an  unlined 
tunnel  from  slips  of  rock  from  its  roof  or  sides.  It  was  found  that  Tun- 
nel Ko.  1  is  not  lined  on  the  sides  and  bottom,  but  is  arched  with  stone 
resting  on  natural  rock  side  walls.  Tunnels  Nos.  2  and  3,  F  and  G, 
are  not  lined.  Tunnels  B,  C,  D,  E,  and  H,  are  lined  with  brick.  Tun- 
nel No.  4^  under  Dalecarlia  Hill,  is  unlined,  except  at  Waste  Weir  No. 
2,  where  it  is  lin^d  with  stone,  and  at  a  point  about  50  feet  below  this 
weir,  where  there  is  about  30  feet  of  lining  of  brick.  The  tunnel  in  the 
9-foot  by-conduit  (Tunnel  No.  5),  with  the  exception  of  two  gaps  in  the 
lining  where  the  rock  is  solid,  is  lined  with  brick.  The  remainder  of 
this  by-conduit  is  constructed  of  stone. 

The  number  of  men  employed  in  emptying  and  refilling  the  conduit 
and  during  the  inspection,  not  including  regular  employes,  was  27,  and 
the  total  cost,  including  carts,  uncovering,  fencing,  and  re-covering 
manholes  and  refilling  overJ:hem,  and  including  also  the  repair  of  the 
conduit  at  Cabin  John  Bridge,  was  $196.75. 

The  removal  of  the  deposits. — The  work  of  removal  of  the  deposits 
from  the  conduit  was  commenced  in  November  last  and  has  been  con- 
tinued from  time  to  time  as  the  condition  of  the  river  and  the  funds 
available  for  the  work  permitted:  The  plan  that  I  have  adopted  for 
this  tedious  and  expensive  work  an  most  economical  and  expeditious, 
and  the  only  one  that  is  practicable  with  the  small  annual  appropria- 
tion for  preservation  and  repair  of  the  aqueduct,  is  to  loosen  up  the 
compacted  deposits  by  shovels  and  Hoes  and  then  to  turn  on  the  water 
and  run  the  mixture  through  the  waste  gates  at  Waste  Weir  No.  2,  in 
Tunnel  No,  4.  For  the  work  in  Tunnel  No.  4  and  in  the  by-conduit  at 
the  receiving  reservoir  the  sluicing  is  done  with  the  water  of  the 
receiving  reservoir,  turning  it  in  at  the  south  connecion.  For  the 
work  in  the  conduit  above  Tunnel  No.  4  the  sluicing  is  done  with  water 
from  Great  Falls,  and  I  find  that  under  a  fuU  head  of  water  at  the 
falls,  and  with  both  the  waste  valves  under  Waste  Weir  No.  2  opened 
wide,  we  have  a  scouring  velocity  in  the  conduit  of  about  5  feet  per 
second.  The  work  is  carried  on  in  eight-hour  shifts,  working  night 
and  day,  and  is  continued  until  the  consumption  and  waste  of  water  in 
the  city  has  reduced  the  height  of  the  water  in  the  distributing  reser- 
voir so  much  as  to  make  it  necessary  to  stop  the  work  and  again  turn 
on  the  water  at  Great  Falls.  When  the  work  is  going  on  the  distribut- 
ing and  receiving  reservoirs  are  made  one  reservoir  by  raising  the  stop 
planks  that  separate  the  receiving  reservoir  from  the  conduit  at  the 
south  connection  and  transferring  them  to  the  grooves  at  the  lower  end 
of  the  by -conduit.  The  distributing  reservoir  is  then  cut  off  from  all 
supply  of  water  except  what  can  be  furnished  from  the  receiving  reservoir 
and  the  small  streams  that  empty  into  it.  It  has  been  found  that  each 
period  of  working  in  the  conduit  can  not,  as  a  general  rule,  be  ex- 
tended more  than  sixty  hours,  and  as  it  requires  from  four  to  five  days 
after  turning  on  the  water  at  Great  Falls  and  filling  the  conduit  to 
raise  the  water  in  the  distributing  reservoir  again  to  its  normal  height 
of  146  feet  above  datum,  sixty  hours  in  each  week  may  be  considered 
as  about  the  amount  of  time  that  can  be  devoted  to  the  work  of  clean- 
ing out  the  conduit  when  money  can  be  had  for  the  purpose  and  the 
state  of  the  river  at  Great  Falls  will  allow.    At  the  end  of  the  fiscal 


Digitized  by  VjOOQIC 


3358      REPORT   OF   THE   CHIEF   OF    ENGINEERS,  U.  8.  ARMT. 

year  the  eleanins^  oat  of  Tunnel  No.  4,  the  9-foot  by-conduit  (in  which 
were  found  several  boatloads  of  stones,  bricks,  pieces  of  concrete,  and 
a  great  many  poles  and  some  planks),  and  the  conduit  above  Tunnel 
No.  4,  for  a  distance  of  about  1,200  feet,  in  all  about  4,500  feet,  as  well 
as  Tunnel  No.  1,  near  Great  Falls,  as  fiar  down  as  Waste  Weir  No.  1, 
has  been  nearly  completed.  The  whole  length  of  the  conduit  from 
Great  Falls  to  the  auxiliary  gate  house  at  the  distributing  reservoir 
being  about  63,000  feet,  or  about  12  miles,  there  remains  to  be  cleane<l 
out  about  58,500  feet  of  conduit.  The  annual  appropriations  for  the 
maintenance  and  repair  of  the  aqueduct,  and  the  reservoirs,  mains, 
roads,  etc.,  connected  with  it,  are  so  small  that  the  work  of  removing 
the  deposits  can  not  be  done  without  neglect  of  otherTiecessary  work, 
and  even  with  this  neglect,  to  finish  the  work  by  means  of  these  ap- 
appropriations  would  require  many  years.  A  special  estimate  of 
$14,000,  which  would  enable  the  entire  conduit  to  be  cleaned  out  in  one 
year,  is  included  in  the  estimates  for  the  next  fiscal  year. 

THE  RESERVOIRS. 

I  found  that  in  exceptional  storms  the  floods  from  Little  Falls  Branch 
and  the  two  other  streams  that  empty  into  the  receiving  reservoir,  over- 
flowed the  walls  that  form  the  sides  of  the  open  chambers  known  as 
the  north  connection  and  the  south  connection;  that  at  sach  times  the 
conduit  above  and  below  the  reservoir,  as  well  as  the  by-conduit,  were 
subjected  to  a  pressure  of  water  several  feet  higher  than  was  contem- 
l>lated,  and,  what  was  of  more  importance,  that  a  large  part  of  the  great 
accumulation  of  silt  that  I  found  in  Tunnel  No.  4  and  in  the  by-conduit, 
when  I  inspected  the  conduit,  had  at  such  times  undoubtedly  been 
drawn  into  them  from  the  north  connection,  into  which  the  silt  had 
been  carried  with  the  water  from  Little  Falls  Branch,  the  mouth  of 
which  is  quite  close  to  this  connection.  To  remedy  these  serious  evils 
I  have  had  the  walls  that  form  the  sides  of  both  these  open  chambers 
raised  2  feet  8  inches. 

Three  pillar  cranes  that  were  purchased  for  the  reservoirs  from  the 
appropriation  for  preservation  and  repair  for  the  fiscal  year  1890-'91 
were  erected  during  the  last  year.  They  are  for  handling  the  heavy 
stop  timbers  and  were  placed,  one  at  the  north  connection  and  one  at 
the  south  connection  of  the  receiving  reservoir,  and  the  other  at  the  cut 
through  the  cross  dam  at  the  distributing  reservoir.  These,  with  the 
two  others  which  were  purchased  at  the  same  time  and  have  been  placed 
at  the  head  of  the  conduit  at  Great  Falls,  work  with  great  facility  and 
have  proved  very  convenient  and  useful. 

On  the  morning  of  the  23d  of  February,  while  the  by-conduit  was 
empty  and  was  being  cleaned  out,  water  from  the  receiving  reservoir 
was  found  forcing  its  way  through  the  bottom  of  this  conduit  at  a  point 
about  10  feet  below  the  north  connection.  The  leakage,  which  was  ex- 
tensive, caused  the  earth  and  riprap  protection  of  the  conduit  between 
it  and  the  reservoir  to  sink  to  a  depth  of  several  feet,  but  the  exjwsure 
of  the  conduit  was  prevented  by  the  d(^bris  from  Little  Falls  Branch 
that  had  shoaled  the  upper  part  of  the  reservoir.  A  temporary  dam 
was  built  to  keep  the  water  of  the  reservoir  away  from  the  sx)ot,  the 
riprap  was  taken  out  and  replaced,  and  the  cavity  filled  with  clay.  The 
safety  of  the  by-conduit  at  this  point  when  the  waterway  between  the 
north  connection  and  the  receiving  reservoir  is  excavated  to  the  re- 
quired depth  will  necessitate  the  construction  of  a  substantial  retain- 
ing waU  75  feet  to  100  feet  long,  between  the  conduit  and  the  reservoir, 
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bntit  win  have  to  be  deferred  until  an  appropriation  for  improviuj^  tlie 
reservoir  can  be  obtained. 

During  the  last  year,  when  the  work  of  removal  of  the  deposits  from 
the  conduit  was  going  on,  and  also  at  the  times  of  low  water  in  the 
Potomac  last  summer,  I  was  obliged  to  reinforce  the  distributing  reser- 
voir by  the  water  of  the  receiving  reservoir  and  the  three  streams  that 
flow  into  it. 

A  self-registering  tide  gauge,  kindly  loaped  for  the  purpose  by  Pro£ 
MendenhaU,  Superintendent  of  the  Coast  and  Geodetic  Survey,  has  been 
placed  in  the  screen  house  at  the  distributing  reservoir  for  the  purpose 
of  recording  the  fall  of  water  in  the  reservoir  at  the  times  of  cleaning 
out  the  conduit. 

A  new  floor  was  placed  in  the  sluice  tower  at  the  receiving  reservoir, 
and  alarm  bells  for  night  use  connecting  with  the  telephone  line  to  this 
office  were  placed  upstairs  in  the  houses  of  the  watchmen  at  the  reser- 
voirs and  at  Great  falls. 

THE  MAINS. 

The  trunk  mains  that  lead  from  the  distributing  reservoir  and  supply 
the  distributing  system  of  street  mains  were,  as  a  general  rule,  laid  by 
the  United  States,  and  are  under  the  care  of  this  office.  The  aggre- 
gate length  of  these  mains  is  about  20  miles.  The  distributing  mains 
were  laid  by  the  District  of  Columbia  and  are  under  the  care  of  the 
Commissioners  of  the  District. 

There  have  been  no  serious  leaks  in  the  tnink  mains  during  the  last 
fiscal  year,  and  only  one  break.  This  was  in  the  24-inch  main  in  K 
street  east,  between  First  street  ea^t  and  Delaware  avenue.  It  was 
not  an  extensive  one  and  at  my  request  it  was  repaired  by  the  city  au- 
thorities. 

It  was  found  that  the  temporary  flume  that  was  constructed  to  carry 
off  into  Eock  Creek  the  flow  from  the  20-inch  blow-off  on  the  48-inch 
main  at  M  Street  Bridge  during  the  monthly  flushing  of  this  main,  was 
inadequate  for  the  purpose.  I  therefore  extended  the  blow-off  to  the 
creek  by  means  of  63  feet  of  20-inch  cast-iron  pipe,  its  outlet  being  so 
arranged  that  the  water  discharged  from  the  blow-off  (it  has  about  100 
feet  of  head  at  this  place)  would  not  wear  away  the  banks  of  the  creek. 

The  flood  of  the  6th  of  September  last  considerably  damaged  the 
blow-off  from  the  36-inch  main  in  its  passage  through  the  culvert  un- 
der the  canal  at  Foundry  Branch,  and  uncovered  the  36, 30,  and  12  inch 
mains  where  they  cross  that  stream.  The  blow-off  was  repaired  and 
the  covering  of  the  mains  was  carefully  replaced. 

By  authority  of  the  Chief  of  Engineers,  the  District  government  re- 
inforced at  Thirty-second  street  the  12-inch  main  by  a  12-inch  connec- 
tion with  the  36-inch  main,  for  the  better  supply  to  the  Georgetown 
pumping  station  on  Q  street,  between  Thirty-second  and  Thirty-third 
streets,  and  a  valve  was  placed  on  the  12-inch  main  east  of  the  connec- 
tion. 

The  lines  of  trunk  mains  have  been  carefully  inspected  and  flushed 
out  monthly,  and  the  valves  have  been  regularly  oiled  and  cleaned  dur- 
ing the  year. 

THE  AQUEDUCT  LAKDS. 

I  have  had  a  carefiil  and  complete  survey  of  the  lands  pertaining  to 
the  receiving  reservoir  made  during  the  year  by  Mr.  Brewer,  deputy 
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surveyor  of  the  District  of  Columbia,  and  one  copy  of  the  plat  was  sent 
to  the  Chief  of  Engineers.    Copies  have  also  been  sent  for  record  at* 
theoflQces  of  the  surveyor  of  the  District  of  Columbia  and  the  circuit 
court  at  Rockville,  a  part  of  the  land  being  in  the  District  and  a  part 
in  Montgomery  County,  Md. 

The  complete  survey  of  the  Conduit  Boad  lands,  which  was  com- 
menced during  the  fiscal  year  1890-'91,  by  Mr.  Smead,  the  superintend- 
ent of  the  aqueduct,  has  been  continued  during  the  last  fiscal  year  as 
time  could  be  spared  fi^om  his  other  duties.  This  survey  was  made 
.necessary  by  the  fact  that  while  the  north  side  of  the  Conduit  Boad 
lands  was  marked  by  monuments  by  Gen.  Meigs  when  he  purchased 
the  lands  in  the  years  1853-'57  for  the  United  States,  the  south  side 
was  not  so  marked,  and  in  the  rapid  improvements  now  being  made 
along  the  line  of  the  aqueduct  encroachments  are  liable,  by  reason  of 
errors  of  surveyors  in  laying  off  and  subdividing  the  contiguous  private 
lands  unless  such  monuments  everywhere  mark  the  United  States  lands. 
This  survey  has  been  completed  to  a  point  this  side  of  and  near  Grif- 
fith Park  Bridge.  One  hundred  and  eighty-nine  monument  stones 
have  been  cut  and  lettered  to  mark  the  angles  on  the  lines  of  survey, 
and  thirty-one  of  them  have  been  planted. 

Surveys  were  made  of  a  portion  of  the  boundaries  of  the  United 
States  lands  near  Great  Falls  and  of  some  pieces  of  land  on  and  beyond 
Dalecarlia  Hill,  projecting  from  the  Conduit  Boad  and  reservoir  lands. 

In  my  investigations  of  the  titles  to  the  aqueductlandsl  found  that  the 
title  papers  of  several  parcels  of  these  lands  were  neither  in  the  land 
files  at  the  Department  nor  in  this  ofiice,  and  had  probably  been  either 
lost  or  mislaid  in  the  changes  that  were  made  in  the  custody  of  the 
aqueduct  papers  to  and  from  the  Department  of  the  Interior  and  to 
and  from  the  ofiice  of  the  Commissioner  of  Public  Buildings  and 
Grounds.  I  have,  therefore,  procured  from  the  land  records  of  the 
District  of  Columbia  and  of  Montgomery  County,  Md.,  copies  of 
missing  papers  pertaining  to  eighteen  parcels  of  land,  and  the  copies 
in  this  office  of  ail  the  titles  to  aqueduct  lands  that  are  known  to  exist 
are  now  complete.  I  also  found  that,  about  twenty  years  ago,  the  title 
papers  to  six  parcels  of  land  in  Montgomery  County,  Md.,  were  erro- 
neously recorded  in  the  lajad  records  of  the  District  of  Columbia  and 
that  two  parcels  of  land  in  the  District  were  erroneously  recorded  in 
the  land  records  at  Bockville.  The  originals  of  these  papers  have  been 
procured  from  the  Department  and  they  have  been  recorded  in  their 
proper  places. 

In  the  clearing  of  the  ground  over  and  near  the  conduit  of  trees,  to 
prevent  their  roots  from  penetrating  and  splitting  the  conduit  arch,  I 
have  saved  a  large  number  of  locust  posts,  and  have  purchased  about 
20,000  feet  of  lumber  for  completing  the  fencing  of  the  lands  pertaining 
to  the  receiving  reservoir  as  soon  as  funds  can  be  spared  for  the  pur- 
pose. 

THE  BSinaES. 

With  the  exception  of  the  bridge  over  the  Spillway  from  the  receiv- 
ing reservoir,  the  bridges  are  generally  in  good  condition,  except  in 
respect  of  their  pavements.  There  are  some  small  leaks  in  the  conduit 
in  its  passage  over  Cabin  John  Bridge,  which  are  shown  by  drippings 
from  the  arch,  but  they  can  not  be  repaired  before  I  obtain  funds  for 
removing  the  accumulation  of  deposits  in  the  conduit. 

Such  repairs  as  could  be  made  have  been  made  on  the  bridge  over 
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the  Spillway  from  the  receiving  reservoir  and  in  the  pavements  of 
the  masonry  bridges.  The  flooring  of  the  Pennsylvania  Avenue  Bridge 
over  Rock  Creek  will  be  renewed  from  the  appropriation  for  preserva- 
tion and  repair  in  the  fiscal  year  just  commenced. 

A  new  bridge  of  masonry  is  needed  where  the  Conduit  Boad  crosses 
the  Spillway  at  the  receiving  reservoir,  the  old  wooden  bridge  at  that 
point  being  unsafe  for  the  heavy  travel  on  this  road,  and  a  special  esti- 
mate for  it  is  submitted  in  my  annual  estimates. 

The  asphalt  pavements  of  Griflath  Park  and  Cabin  John  bridges 
(bridges  Nos.  3  and  4),  which  were  laid  many  years  ago,  are  in  very  bad 
condition  and  should  be  replaced  by  durable  pavements  of  granite 
blocks,  for  which  a  special  estimate  is  submitted.    ' 

Meaaurements  of  the  daily  supply  to  the  city* 

Hourly  and  total  flow  trom  distributiitg  reservoir  for  the  twenty-fonr  hours  ending  at  6  ».  m.,  June 
25, 1892.    City  temperature,  In  the  shade,  at  2  p.  m.,  June  24,  89<>. 


Date. 

Outflow 
per  hour. 

Date. 

Outflow 
per  hour. 

June  24— 

From  Ga^m.  to7a.  m 

QaXUyns. 

1,824,111 

2, 102, 069 

1,959,692 

1, 677, 623 

1,955,085 

2,370,917 

1, 810, 659 

1,947,816 

1,945,147 

1,665,506 

2, 079. 516 

1,938,240 

1,669,565 

1,795,995 

June  24- 

From  8p.  m.  to9p.  m 

QaUons. 
1,655,809 
1,378,587 
1,377,377 
1,513,684 

From  7a.m.  to8a.m 

From  9  p.  m.  to  10  p  m 

From  8  a.  nu  to9a.ra 

From  10  p.  m.  to  11  p.  ra 

From  9  a.  m.  to  10  a.  m 

From  11  p.  m.  to  12  midnight 

June  25— 

From  12  midnight  to  1  a.  m 

From  1a.m.  to2a.m 

From  10  a.  m.  to  11  a.  m 

From  11  a.  m.  to  12  noon 

1,374^910 
1,648,227 
1,234,877 
1, 371, 075 
1,369,862 
1,505,442 

From  12  noon  to  1  p.  m 

From  1  p.  m.  to  2  p.  m 

From  2  a.  m.  to3a.m > 

From  2  p.  m.  to  3  p.  m 

From  8a.m.  to4a.m 

From  3  p.  m.  to  4  p.  m 

From  4  a.  m.  to5a.m 

From  4  D.  m.  to  5  D.  m 

From  5a.m.  to6a.m 

Fn>iii  5  D  in  to  6  Ti.  m 

Total 

Vmin  fi  "n.  ni.  fcn  7  n  m 

41,161,780 

From  7  p.  m.  to  8  p.  m 

Measurements  of  the  consumption  and  waste  of  water  in  the  dty  in  the  last  fiscal  year. 


Date. 

Gallons. 

Date. 

Gallous. 

Friday,  July  31, 1891 

39,835,062 
38,266,149 
37,775,201 
37,215,317 

Wednesday,  May  25, 1892 

38, 181, 821 

Monday,  February  22, 1802 

Monday,  June  6, 1892 

40, 421, 982 

Tnesdav.  Auril  19. 1892 

Tuesday,  June  14, 1892 

41, 143, 066 

Thursday.  May  12, 1892 

Friday,  June  24, 1892 

41, 161, 780 

Consumption  and  WMte  of  water  in  the  city,  as  measured  annually  in  the  latter  part  of 
June  of  eaoh  year,  from  1874  to  189S,  both  inclusive. 


Year. 


1874 
1876 
1876 
1877 
1878 
1879 
1880 


Gallons. 


17,554.848 
21,000,000 
24,177,797 
23, 252, 932 
24,885,945 
25,947,642 
25,740,138 


Year. 


1881. 
1882. 
1883. 
1884. 
1885. 
1886. 


Gallons. 


26,525,091 
29,727,864 
24, 314, 715 
24, 827, 113 
25,219,194 
25,542,476 


Year. 


1887 
1888 
1889 
1890- 
1891 
1892 


Gallons. 


26,878,424 
29, 115, 774 
27.708,779 
35. 541, 845 
38,594,743 
41, 161, 780 


*  Forty-eight-inch  main  added  to  the  supply. 


The  total  population  of  Washington  and  Georgetown  at  the  last 
census  (1890)  was  202,978.  Dividing  this  number  into  the  total  daily 
amount  of  Potomac  water  consumed  and  wasted  in  the  last  fiscal  year^ 
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as  given  by  tlie  average  of  the  measurements  taken  during  the  year, 
the  daily  average  per  capita  is  found  to  be  193.4  gallons.  The  ceusuft 
found,  however,  that  15,978  of  the  population  of  the  two  cities  lived 
outside  of  the  area  sui)i>lie(l  witli  Potomac  water.  Deducting  this 
number  from  the  total  x>opidation,  and  using  the  remainder,  187,000, 
as  a  divisor,  we  find  the  daily  average  per  capita  within  this  area  to 
be  209.9  gallons.* 

It  will  have  been  observed  that  the  dates  of  measuring  the  consump- 
tion and  waste  of  water  in  the  city  during  the  last  fiscal  j^ear  were 
quite  irregular.  The  reason  for  tliis  was  that  I  deemed  it  best,  while 
the  Potomac  was  either  at  its  low  stage  or  very  muddy,  not  to  lower 
unnecessarily  the  head  of  water  in  the  distributing  reservoir.  This 
reduction  of  head  could  not  be  avoided  when  we  were  removing  deposits 
from  the  conduit,  and  the  major  part  of  the  measurements  were  taken 
at  these  times. 

MISCELLANEOUS. 

In  addition  to  the  foregoing  work  of  the  last  fiscal  year  stated  under 
the  appropriate  headings,  the  telei>hoiie  line  between  the  head  of  the 
aqueduct  at  Great  Falls,  the  reservoirs,  and  this  office  has  been  fre- 
quently repaired.  It  has  been  in  use  since  187»'i;  it  is  about  worn  out, 
and  a  new  wire  is  urgently  needed.  A  new  gauge  made  for  use  in 
Manhole  No.  1  (which  is  the  next  manhole  below  the  gates  that  control 
the  flow  of  water  into  the  conduit  at  Great  Falls)  enables  us  to  regu- 
late with  more  facility  the  operations  of  these  gates.  The  removal  of 
ice  that  obstructed  the  flow  of  water  into  the  feeder  at  Great  Falls  and 
into  the  screen  house  at  the  distributing  reservoir  was  required  several 
times  during  the  winter.  A  large  shed  for  sheltering  the  heavy  pipe 
wagon  used  in  cases  of  breaks  in  the  mains,  and  the  other  wagons  and 
carts  used  in  the  aqueduct  service,  was  erected  in  the  office  yard,  and 
all  of  the  buildings  in  the  yard  were  repaired  and  painted.  Repairs 
were  made  at  the  high-service  reservoir  in  Georgetown,  the  dwellings 
of  the  division  watchmen,  the  office  building,  and  the  fences  on  the 
lines  of  the  aqueduct  lands. 

On  reference  from  the  Chief  of  Engineers,  reports  on  the  following 
bills  introduced  in  the  Fifty-second  Congress,  first  session,  have  been 
made  by  me  during  the  fiscal  year : 

S.  804,  to  incorporate  the  Washington  and  Great  Falls  Electric  Railway  Company. 
(Two  reports.) 

H.  R.  2765,  to  incorporate  the  Georf^etown,  Arlington  and  Falls  Church  Railway 
Company  of  the  District  of  Columbia. 

H.  R.  3591^  to  authorize  the  Norfolk  and  WcHtern  Railroad  Company  of  Virginia  to 
extend  its  line  of  road  into  and  within  the  District  of  Columbia,  and  for  other  pur- 
poses. 

S.  1702,  to  amend  an  act  entitled  *^  An  act  to  incorporate  the  Washington  and  West- 
ern Maryland  Railroad  Company." 

S.  2045,  to  provide  for  the  rebuilding  of  the  bridge  across  Rock  Creek  at  M  street 
northwest,  in  the  District  of  Columbia. 

H.  R.  5353,  to  incorporato  the  East  Washington  Crosstown  Railway  Company  of  the 
District  of  Columbia. 

H.  R.  5445,  to  repair  the  bridge  across  Rock  Creek  at  M  street  northwest. 

S.  1046,  to  amend  the  charter  of  the  Eckiugton  and  Soldiers'  Home  Raili*oad  Com- 
pany. 

H.  R.  410,  to  amend  the  charter  of  the  Eckingtou  and  Soldiers'  Home  Railroad  Com- 
pany. 

S.  2015,  to  amend  the  act  incorporating  the  Washington  and  Georgetown  Railroad 
Company. 


These  calculations  exclude  the  increase  (unknown)  in  popidatiou  since  1890, 
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H.  R.  429,  to  incorporate  the  District  of  Columbia  Suburban  Railway  Company. 

S.  2174,  to  incorporate  the  Crosetown  Railroad  of  the  District  of  Columbia. 

S.  2405,  to  incorporate  the  East  and  West  Washington  Traction  Railway  Company 
of  District  of  Columbia. 

S.  2496,  to  incorporate  the  Union  Passenger  Railway  Company  of  the  District  of 
Colnmbia. 

S.  2611,  to  authorize  the  Glen  Echo  Railroad  Company  to  cross  the  Washington 
Aqueduct. 

H.  R.  7315,  to  authorize  the  Glen  Echo  Railroad  to  cross  tli^  Washington  Acxueduct. 

NECESSITY  FOR  FURTHER  APPROPRIATIONS. 

It  is  my  duty  to  call  especial  attention  to  several  works  that  are 
nrg:ently  needed.  Most  of  them  were  mentioned  in  my  last  annual  re- 
port. 

IMPROVING  THE  QUALITY  OP  THE  WATER  SUPPLY. 

Now  that  the  city  is  every wnere  abundantly  supplied  with  water, 
except  at  a  few  points  where  its  proper  distribution  is  interfered  with 
by  the  small  size  and  the  reduction  in  capacity  by  internal  corrosion 
of  the  city's  street  mains  and  the  service  pipes  leading  from  them  to 
residences,  one  of  the  most  important  works  to  be  done  in  connection 
with  the  aqueduct  is  to  furnish  the  city  with  better  water  j  or,  since  the 
water  of  the  Potomac  as  brought  from  Great  Falls  is,  I  am  convinced, 
perfectly  wholesome  at  all  times,  it  would  be  more  correct  to  say  with 
clearer  water. 

The  muddiness  of  the  water  supplied  to  the  city  arises  from  the 
earthy  matter  carried  down  to  the  upper  Potomac  and  its  tributaries 
in  storms  and  most  abundanty  in  winter  and  early  spring,  by  reason  of 
the  alternate  freezing  and  thawing  of  the  ground. 

The  following  table  gives  the  number  of  days  in  the  four  years  end-' 
ing  June30, 1889,  on  which  the  water  had  different  degrees  of  turbidity 
at  Great  Falls : 


Fiscal  year. 


1885-'86 

188ft-'87 

1887-88 

1888- '89 .'. 

Average  for  four  >ear8 


C1-.  «^,l;{.l! 


127 
164 
194  I 
147  I 


158  I 


28 


Turbid 


44 


Verv' 
turbid. 


151 
121 
131 
135 


134 


The  following  table  gives  the  number  of  days  in  the  four  years  end- 
nig  June  30,  1889,  on  which  the  water  hiid  different  degrees  of  turbidity 
at  the  effluent  gatehouse  at  the  distributing  reservoir,  after  passing 
through  the  reservoir  to  the  mains  leading  to  the  city: 


Fiscal  year. 


1885-'88  . 

1886-'87  . 
1887-'88  . 
188^'89  . 


Average  for  four  yewira. 


209 


Clear. 

Slightly 
turbid. 

Turbid. 

Very 
turbid. 

147 

35 

72 

Ill 

256 

39 

32 

38 

1        240 

16 

62 

58 

1        193 

24 

04 

84 

73 
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It  will  be  observed  tliat  the  total  time  that  the  water  was  "  turbid  " 
and  "  very  turbid"  at  the  distributing  reservoir  was  only  about  two- 
thirds  of  the  total  time  that  it  was  "turbid ''and  "very  turbid"  at 
Great  Falls,  and  this  great  improvement  in  the  water  supplied  to  the 
city,  as  compared  with  its  condition  when  it  entered  the  conduit,  was 
due  to  the  time,  short;  as  it  was,  given  for  depositing  its  earthy  (clayey) 
matter  in  the  distributing  reservoir. 

Filtering  the  water  consumed  by  the  cities  of  Washington  and  George- 
town would  be  enormously  expensive  (it  has  been  estimated  that  the 
first  cost  of  filtration  works  would  be  trom  $600,000  to  $800,000,  and 
the  annual  cost  from  $18,000  to  $43,000,  according  to  the  plan  adopted). 
We  have  now  no  "head"  to  spare  for  it,  and  we  can  get  no  head  for  it 
without  pumping. 

Except  by  pumping  there  can  be  no  filtration  without  loss  of  head 
that  we  now  have,  and  for  every  foot  of  head  lost  in  our  case  there 
would  be  a  belt  of  Capitol  Hill  and  a  belt  of  the  northern  portion  of  the 
city  that  would  be  deprived  of  the  water  that  is  now  supplied  to  them. 

Turbidity  doed  not  necessarily  make  waters  unwholesome.  The  clear- 
est waters  are  sometimes  the  most  dangerous,  because  they  are  decep- 
tive, and  filtration  can.  at  most,  only  make  waters  clear. 

During  the  times  ot  its  turbidity  the  Potomac  water  has  caused  re- 
sort to  the  clear  but  deceptive  weU  waters  of  the  city  for  drinking  pur- 
poses, and  they  doubtless  have  caused  disease  which  has  been  at- 
tributed to  Potomac  water,  and  when  the  Potomac  water  has  been 
allowed  to  flow  through  the  receiving  reservoir  and  mingle  with  the 
water  of  this  reservoir  there  have  been  complaint*  of  it,  but  the  Poto- 
mac water  by  itself,  as  brought  directly  jQpom  Great  Falls,  ha«  never, 
even  in  its  worst  condition,  been  proved  to  be  unheal thful;  on  the  con- 
trary, it  has  been  generally  believed  to  be  one  of  the  best  in  the  country. 

Even  if  it  should  be  decided  at  some  time  in  the  ftiture,  following  the 
examples  presented  by  the  large  cities  of  Europe,  to  filter  the  Potomac 
water,  it  will  be  required,  in  order  to  save  a  great  part  of  the  cost  of  the 
maintenance  of  the  filters  to  "  settle"  the  water  as  much  as  possible 
before  it  enters  the  filters,  and  the  improvement  of  the  receiving  res- 
ervoir as  hereinafter  described  will  still  be  necessary  for  the  reason 
that  the  filtration  works,  which  must  be  above  the  heads  of  the  jnains 
that  are  fed  from  the  lower  (the  distributing)  reservoir,  must  be  at  or 
above  the  latter  reservoir. 

Filtration,  except  by  pumping  the  entire  quantity  of  water  consumed 
and  wasted  in  Washington  and  Georgetown,  being,  then,  probably  out 
of  the  question  at  this  time,  acomparison  of  the  foregoing  tables  clearly 
points  out  the  most  important  step  to  be  taken  for  improving  the  con- 
dition of  the  Potomac  water. 

It  is  to  provide  an  additional  settling  basin,  so  that  when  the  river 
is  turbid  the  water  can  have  a  longer  time  for  depositing  its  sediment- 
ary matter  before  passing  into  the  mains. 

This  can  be  done  by  improving  the  receiving  reservoir. 

The  receiving  reservoir,  about  2  miles,  following  the  Conduit  road, 
above  the  distributing  reservoir,  has  about  the  same  area  as  the  latter, 
and  contains  about  the  same  available  amount  of  water. 

Its  perimeter  has  a  length  of  about  2  miles.  The  conduit  from  Great 
Falls  to  the  distributing  reservoir  passes  close  to  a  portion  of  the  mar- 
gin of  the  receiving  reservoir.  The  part  of  the  conduit  that  passes 
around  the  receiving  reservoir  is  termed  the  by-conduit  There  is  an 
inlet  from  the  conduit  to  the  latter  reservoir  at  its  upper  end,  and  an 
-outlet  from  the  reservoir  to  the  conduit  at  its  lower  end«    They  are  so 
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arranged  that  the  water  in  its  route  from  Great  Falls  to  the  distribiit- 
itig  reservoir  can  be  made  to  pass  either  directly  through  the  conduit 
and  around  the  receiving  reservoir  to  the  distributing  reservoir  or 
through  the  receiving  reservoir,  as  may  be  desired. 

It  was  contemplated  by  General  Meigs  iu  his  original  design  for  the 
aqueduct  that  the  water  jfrom  Great  Falls  should  always  pass  through 
the  receiving  reservoir. 

Unlike  the  distributing  reservoir,  which  has  no  watershed,  the  re- 
ceiving reservoir  has  an  extended  watershed  of  about  4,000  acres.  It 
is  mainly  to  the  northward  of  the  reservoir,  its  northern  border  cross- 
ing the  Tennallytown  and  Eockville  road,  about  2^  miles  above  Ten- 
nallytown.  Its  eastern  border  follows  pretty  closely  the  Loughboro 
and  the  Tennallytown  and  Bockville  roads,  and  its  general  width  from 
eastto  westis  about2  miles.  The  greater  partof  thearea  of  the  watershed 
is  very  hilly,  and  nearly  the  whole  of  it  is  devoted  to  cultivation  and 
grazing.  When  the  reservoir  was  constructed  (nearly  forty  years  ago) 
there  but  were  but  few  persons  living  on  its  watershed,  but  now  it  not  only 
contains  Tennallytown,  but  a  large  and  rapidly  increasing  population 
in  farmhouses  and  villas. 

The  water  falling  upon  this  area  is  carried  to  the  reservoir  by  several 
streams,  one  of  which,  Little  Falls  Branch,  is  of  considerable  size,  and 
they  carry  in  storms  and  heavy  showers  great  quantities  of  detritus, 
which  is  rapidly  shoaling  the  reservoir.  With  the  receiving  reservoir 
in  its  present  condition  there  is^no  means  of  excluding  the  drainage 
water  from  the  surrounding  lands,  and,  when  the  Potomac  water  from 
Great  Falls  flows  through  the  reservoir,  of  preventing  the  mingling 
of  these  two  waters. 

Every  storm  and  heavy  shower  brings  down  to  the  reservoir  through 
the  streams  that  lead  into  it  and  directly  from  the  hillsides  not  only 
a  great  quantity  of  muddy  water  which  roils  the  reservoir,  but  fertili- 
zers and  other  deleterious  substances  from  the  cultivated  and  grazing 
lands  of  its  watershecl,  as  well  as  the  drainage  and  sewerage  of  Tenally- 
town  and  the  new  village  of  Chevy  Chase.  In  fact,  this  reservoir  has 
the  usual  defects  of  reservoirs  surrounded  by  and  supplied  from  culti- 
vated and  inhabited  districts. 

The  receiving  reservoir  is  admirably  suited  for  settling  and  storage 
purposes,  if  aU  the  water  be  excluded  from  it  except  the  water  from 
the  Potomac,  and  the  margins  be  deepened  and  protected. 

These  can  readily  be  done  if  Congress  will  grant  the  necessary  appro- 
priations. 

Capt.  Symons,*of  the  Engineers,  several  years  ago  made  an  excel- 
lent, and  I  believe  the  only  practicable,  project  for  the  former,  and  it, 
and  the  drawings  illustrating  it,  may  be  found  in  the  Report  of  the 
Chief  of  Engineers  for  1885,  pages  2464-2468. 

It  has  been  estimated  for  in  the  Reports  of  the  Chief  of  Engineers 
for  1885,  1890,  and  1891. 

The  project,  which  is  shown  on  the  plat  herewith,  is  to  take  the 
waters  of  East  Creek  (the  stream  farthest  to  the  eastward  that  pollutes 
the  reservoir)  and  conduct  it  in  an  open  and  paved  channel  to  Mill 
Creek,  together  with  all  the  water  falling  directly  into  the  reservoir 
from  the  hiUs  between  these  two  streams;  then  to  take  the  combined 
waters  of  both  streams  and  the  water  which  falls  directly  into  the  res- 
ervoir from  the  hillsides  between  Mill  Creek  and  Little  Falls  Branch 
by  a  proportionally  larger  channel  and  a  short  tunnel  to  Little  Falls 
Branch.    The  combined  waters  of  all  the  streams  are  then  to  be  taken 
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by  a  still. larger  channel  and  another  short  tunnel  to  a  natuial  water 
course  below  the  reservoir. 

To  catch  and  throw  all  the  water  of  the  streams  into  these  channels 
and  connecting  tunnels,  small  dams  are  to  be  ere<'ted  across  the  mouths 
of  the  streams  below  the  i)oints  where  the  artificial  channels  enter  and 
leave  their  basins,  which  points  are  in  all  cases  as  close  to  the  reser- 
voir as  possible. 

The  work  is  planned  to  give  the  shortest  tunnel  lines  possible,  and 
both  the  channels  and  the  tunnels  were  computed  to  carry  oflF  the  great- 
est known  rainfall. 

The  plan  would  make  this  splendid  reservoir  fully  as  valuable  for  set- 
tling purposes  and  as  completely  shut  off  from  all  iwlluting  influences 
as  the  distributing  reservoir.  By  it  the  receiving  reservoir  would  be- 
come an  additional  distributing  reservoir,  and  the  time  allowed  for  set- 
tling would  be  considerably  more  than  double  the  time  now  allowed. 
It  would  give  the  water  from  Great  Falls,  after  reaching  the  "  north 
connecaion'^  of  the  receiving  reservoir,  a  variety  of  routes  for  reaching 
the  mains  leading  to  the  city,  and  either  could  be  adopted  as  the  vary- 
ing conditions  of  the  water  might  require,  as  follows:  It  could  be  made 
to  pass  through  the  receiving  reservoir,  thence  through  the  conduit  to 
the  distributing  reservoir,  and  through  this  reservoir,  or  it  could  be 
made  to  pass  around  the  receiving  reservoir,  and  thence  to  and  through 
the  distributing  reservoir,  using  either  reservoir  alternately  as  a  settling 
basin,  or,  when  the  water  at  Great  Falls  is  quite  clear,  as  it  is  (see  the 
foregoing  table)  about  one-half  the  time,  it  could  be  made  to  pass  from 
Great  Falls  directly  into  the  mains  without  passing  through  rither  res- 
ervoir. 

The  estimate  of  the  cost  of  the  foregoing  work,  including  the  purcjhase 
of  the  small  amount  of  land  required  and  the  cost  of  completing  the 
fencing  of  the  reservoir  lands  for  the  purpose  of  excluding  cattle  from 
these  lands,  is  $129,800,  but  in  order  to  get  the  full  advantage  of  this 
im])rovenieut  the  removal  of  enough  of  the  deposits  from  the  mouth  of 
Little  Falls  Branch  and  the  deepening  of  the  reservoir  at  its  head  suf- 
ficiently to  enable  us  to  run  the  Potomac  water  freely  through  the  res- 
ervoir is  indispensable.  I  judge  that  an  additional  amount  of  about 
$20,000  will  do  this,  and  I  therefore  recommend  that  an  appropriation 
of  $150,000  be  made  for  the  improvement  of  the  receiving  reservoir  by 
the  works  required  for  cutting  off  the  drainage  into  it  of  polluted  water 
and  sewerage  from  the  surrounding  country ;  for  the  purchase  or  con- 
demnation of  the  small  amount  of  land  required  for  this  purpose,  and 
for  the  excavation  necessary  at  the  head  of  the  reservoir. 

The  improvement  of  the  receiving  reservoir  as  just  indicated  is  nec- 
essary not  only  for  the  purpose  of  excluding  all  polluted  water  from  the 
reservoir  and  reducing  the  turbidity  of  the  water  supply  to  the  city, 
but  for  the  following  additional  and  important  reasons : 

(1)  Defickncy  in  capacity  for  the  storage  of  unpolluted  water. — By 
reason  of  the  present  condition  of  the  receiving  reservoir,  the  storage 
capacity  of  unpolluted  water  is  now  limited  to  the  capacity  of  the  lower 
(the  distributing)  reservoir,  from  which  a^e  fed  all  of  the  mains  that 
supply  the  city  (viz,  the  48,  36,  30,  and  12  inch  mains),  or  less  than  four 
days'  supply.  The  use  of  the  receiving  reservoir  would  double  the  stor- 
age of  unpolluted  water  for  the  supply  of  these  mains. 

{J2)  The  filling  up  by  silt  and  destruction  ofth-e  receiving  reservoir  now 
going  on. — Before  the  erection  across  the  valley  of  Little  Falls  Branch 
of  the  dam  forming  the  reservoir,  the  silt  brought  down  by  the  branch 
was  carried  on  into  the  Potomac.     Since  that.time  all  of  this  silt  has 
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been  arrested  by  and  deposited  in  the  reservoir,  with,  the  result  that 
the  upper  part  of  the  reservoir  has  been  completely  filled  up  and  its 
capacity  for  storage  has  been  materially  reduced.  Unless  this  process 
be  arrested,  it  is  only  a  question  of  time  when  this  reservoir,  which 
probably  cost  more  than  $200,000,  will  be  completely  destroyed.  When 
the  improvement  contemplated  has  been  made,  not  only  the  polluted 
water  from  the  surrounding  country  but  all  of  the  silt  brought  down 
by  Little  Falls  Branch  and  the  two  other  streams  that  empty  into  the 
reservoir  will  be  carried  off  into  the  Potomac  without  entering  the 
reservoir. 

(3)  The  conditmi  of  the  by-conduit — The  filling  up  of  the  upper  part 
of  the  reservoir  by  silt  from  Little  Falls  Branch  has  completely  cut  off 
themesins  of  getting  Potomac  water  into  it  from  the  *' north  connec- 
tion," so  that  Potomac  water  can  not  now  be  brought  into  and  through 
the  reservoir,  which  was  the  imrpose  for  which  it  was  constructed  by 
Gen.  Meigs.  The  supply  of  Potomac  water  to  the  lower  (the  distribut- 
ing) reservoir  and  the  city  now  depends,  therefore,  on  a  short  piece  ot 
conduit  about  2,700  feet  long,  passing  around  the  receiving  reservoir, 
and  which  is,  as  before  mentioned,  termed  the  by-conduit.  This  by- 
conduit  was  not  a  part  of  Gen.  Meigs's  work,  but  was  constructed  (dur- 
ing the  late  war  and  while  the  Washington  aqueduct  was  temporarily 
under  the  Department  of  the  Interior)  simply  as  an  alternate  route  for 
Potomac  water  at  the  receiving  reservoir.  By  reason  either  of  defects 
in  the  original  construction  or  decay  of  the  mortar  since,  I  find  that 
when  the  by-conduit  is  emptied  and  the  water  in  the  reservoir  is  at  its 
normal  height,  the  water  in  the  latter  leaks  into  the  former  through 
innumerable  fissures  in  the  arch,  and  the  reverse  is  doubtless  the  case 
when  the  by-conduit  is  flowing  full  and  the  water  in  the  reservoir  is 
low.  I  do  not  think  there  is  any  immediate  danger  that  the  by-conduit 
will  cave  in  and  thus  cut  off  the  entire  supply  of  Potomac  water,  but 
its  present  condition  gives  a  feeling  of  insecurity  which  will  continue 
until  the  works  at  the  receiving  reservoir  recommended  have  been  com- 
pleted. 

(4)  Deficiency  in  the  capamty  of  the  hy-conduit  for  carrying  the  full  flow 
of  the  main  conduit — As  stated  elsewhere  in  this  report,  I  found  in  re- 
moving the  accumulation  of  deposits  from  the  by-conduit  that  the  lin- 
ing of  the  tunnel  under  Dalecarlia  Hill,  or  Tunnel  No.  6,  which  is  a 
part  of  the  by-conduit,  is  only  8  feet  in  diameter  (a  fact  not  shown  in 
the  old  reports  and  maps  of  the  aqueduct),  so  that  the  by-conduit 
can  not  carry  the  full  flow  of  the  main  conduit,  which  is  9  feet  in  diame- 
ter both  above  and  below  the  receiving  reservoir.  For  any  given  head 
at  Great  Falls  this  full  flow  of  the  main  conduit  can  only  be  obtained 
when  the  Potomac  water  can  again  be  carried  through  this  reservoir, 
and,  judging  from  recent  experiences  at  times  of  low  water  in  the  Po- 
tomac, it  will  be  required  much  sooner  than  has  been  anticipated. 

Additional  project. — Jn  addition  to  the  works  required  to  prevent  the 
flow  of  polluted  waters  into  the  reservok,  the  margins  of  the  reservoir 
should  be  deepened  everywhere  to  12  feet,  and  the  side  slopes  should 
be  protected  by  walls  of  dry  rubble  stone  12  inches  thick  laid  on  a  lin- 
ing of  broken  stone  6  inches  thick,  precisely  as  the  sides  of  the  lo\f  er 
(the  distributing)  reservoir  are  now  protected,  but  this  work  is  not  so 
important  for  the  health  of  the  inhabitants  of  Washington  as  the  works 
required  to  exclude  all  polluted  water  and  sewerage  from  the  reservoir 
so  that  none  but  Potomac  water  can  pass  through  it,  and  it  may  be 
postponed  if  deemed  advisable  until  the  latter  works  be  completed. 
The  cost  of  it,  including  the  cost  of  removal  of  the  deposits  and  the 
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partial  deepening  at  the  head  of  the  reservoir  before  referred  to  as  in- 
dispensable, is  estimated  at  $160,825.50.*,  Deducting  the  $20,20(1  re- 
quired for  these  items,  we  have  for  the  estimated  cost  of  t^he  improve- 
ment of  the  receiving  reservoir  by  deepening  its  margins  and  protect- 
ing them  by  slope  walls,  $140,625.50. 

LOWERING  THE  HEIGHT  OF  THE   CROSS  DAM  IN  THE  DISTBIBUTINa 

RESERVOIR. 

The  lower  reservoir  (the  distiibuting  reservoir)  is  divided  about  half 
way  between  the  influent  and  effluent  gatehouses  by  a  cross  dam,  in 
the  middle  of  the  length  of  which  is  a  narrow  cut  lined 'with  masonry, 
through  which  all  the  water  on  its  way  to  the  effluent  gatehouse,  where 
it  enters  the  mains,  must  pass. 

The  draft  through  this  cut  is  so  strong  that  the  major  part  of  the 
water  is  drawn  straight  from  the  influent  gatehouse,  which  is  m  a  cor- 
nerof  the  upper  division  (the  settling  division),  to  the  cut,  so  that 
when  the  water  is  turbid  it  does  not  diff'use  itself  through  the  whole 
body  of  water  in  this  division  (110,000,000  gallons)  as  it  should  in  order 
that  the  greatest  amount  of  settling  be  done. 

Neither  is  the  water  after  it  passes  through  the  cut  properly  dis- 
tributed through  the  lower  division,  which  contains  about  60,000,000 
gallons,  for  the  reason  that  the  draft  from  the  cut  to  the  head  of  the 
mains  leading  to  the  city  from  the  lower  end  of  the  division  is  so  strong 
that  the  water  all  passes  in  a  comparatively  narrow  stream  straight  to 
these  mains,  so  that  it  also  gets  very  little  chance  to  settle  in  this  divi- 
sion. 

Kow,  as  the  upper  layer  of  any  body  of  water  not  quite  free  of  tur- 
bidity and  in  the  process  of  settling  is  the  clearest,  if  the  top  of  the  dam 
be  lowered  far  enough  to  allow  only  a  thin  sheet  (at  the  present  rate  of 
consumption  it  would  be  about  an  inch  deep)  of  water  to  pass  over  the 
dam,  as  was  General  Meigs's  design,  we  should  have  in  each  division  a 
very  eflFective  additional  means  of  clarifying  the  aqueduct  wat^r,  and  I 
believe  that  this  improvement  in  the  distributing  reservoir  being  made, 
and  the  receiving  reservoir  being  improved  as  recommended,  there 
would  be  but  rarely,  if  any,  complaint  of  muddy  water. 

I  estimate  the  cost  of  this  improvement  at  the  distributing  reservoir 
by  lowering  the  cross  dam  at  $12,500. 

PROTECTION  OF  THE  INLET  TO  THE  CONDUIT  AT  GREAT  PALLS. 

The  bank  of  the  Chesapeake  and  Ohio  Canal,  which  runs  parallel  to 
the  Potomac  at  Great  Falls,  and  about  150  feet  from  it,  is  about  16J 
feet  higher  than  the  uncovered  chamber,  just  above  the  Maryland  end 
of  the  aqueduct  dam,  that  forms  the  inlet  from  the  river  to  the  conduit. 

In  the  flood  of  November,  1877,  which  rose  at  Great  Falls  to  the 
height  of  160  feet  above  the  datum  of  the  aqueduct,  or  12  feet  higher 
than  the  crest  of  the  dam,  the  canal  bank  at  a  point  opposite  the  inlet 

*  148,300  cubic  yards  of  excavation,  at  35  cents $51, 905. 00 

16,400  cubic  yards  of  dry  stone  masonry,  at  $4.50 73, 800. 00 

8,200  cubic  yards  of  broken  stone  lining,  at  $2.50 20, 500. 00 

Total 1 146,205.00 

Add  lOper  cent  for  contingencies 14,620.50 

160,825.50 
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was  washed  down  to  the  river  and  a  part  of  it  into  the  inlet.    I  quote 
from  the  annual  report  of  the  aqueduct  for  1878: 

The  masonry  forniiDg  the  arch  of  the  feeder  was  uncovered  from  a  point  near  the 
middle  of  the  canal  to  the  mouth  of  the  feeder,  a  distance  of  150  feet.  The  cham- 
ber at  the  head  of  the  aqueduct  was  filled  with  stones  that  had  formed  the  slope 
wall  of  the  canal,  and  the  aqueduct  feeder  for  a  distance  of  300  feet  was  filled  with 
debris  to  depths  varying  from  3  to  6  feet,  so  as  to  entirely  stop  the  flow  of  water 
during  the  ordinary  low  stages  of  the  river. 

In  the  still  higher  flood  of  June,  1889,  which  rose  to  the  height  of  16 
feet  over  the  aqueduct  dam,  the  canal  bank  was  again  washed  down  to 
the  river,  but  fortunately  the  damage  did  not  occur  immediately  oppo- 
site the  inlet  to  the  conduit,  but  from  200  to  400  feet  higher  up,  so  that 
the  major  part  of  the  debris  being  left  on  the  margin  of  the  river  and 
a  part  of  it  being  carried  over  the  dam,  not  so  much  filling  of  the  inlet 
to  the  conduit  was  done,  but,  as  in  the  flood  of  1877,  it  was  partially 
obstructed. 

The  annual  report  of  the  aqueduct  for  1889  says: 

The  banks  of  the  Chesapeake  and  Ohio  Canal  above  and  below  the  mouth  of  th© 
conduit  were  carried  away  and  that  opposite  the  conduit  was  threatened.  A  num- 
ber of  men  were  kept  at  work  on  this  bank  during  the  freshet,  and  it  is  believed  that 
had  it  not  been  for  the  energetic^work  of  this  force  and  the  widening  and  strength- 
ening of  the  bank  at  this  locality  in  April,  great  damages  would  have  occurred  at 
the  mouth  of  the  conduit. 

It  will  be  observed  that  in  the  freshet  of  1877  not  only  the  inlet 
chamber,  but  the  conduit  itself  was  filled  to  a  depth  of  from  3  to  6  feet 
for  a  distance  of  SOQfeet  infronn  its  mouthy  but  the  water  in  the  river 
being  at  a  high  stage,  there  was  still  waterway  enough  in  the  conduit 
above  the  debris  to  enable  the  supply  to  the  city  to  be  kept  up.  Had 
a  complete  closure  of  the  mouth  of  the  conduit  occurred,  with  12  to  16 
feet  of  water  over  it,  there  would  have  been  no  possible  way,  with  the 
torrent  raging  over  the  mouth,  to  remove  the  obstruction  before  the 
river  subsided,  and  the  water  supply  to  the  city  would  have  been  cut 
off. 

There  is  no  more  Important  part  of  our  system  of  water  supply  to  be 
carefully  guarded  than  the  head  of  the  conduit  at  Great  Falls,  and  in 
order  to  avert  dangers  like  those  of  1877  and  1889,  to  which  the  water 
supply  is  liable  in  every  freshet,  a  masonry  wall  should  be  built  be- 
tween the  river  and  the  canal  bank,  rising  a  few  feet  higher  than  the 
latter,  and  extending  up  river  from  the  mouth  of  the  conduit  as  far  as 
the  limit  of  the  Government  land,  and  thence  at  about  a  right  angle 
and  still  on  the  Government  land  to  the  shore  of  the  river.  I  estimate 
the  cost  of  this  wall  at  $5,000. 

EXTENSION  OF  OUTLET  OF  WASTE  WEIB  NO.  3. 

In  order  to  provide  means  for  emptying  the  conduit  in  case  of  a  break 
in  it,  or  for  any  purpose  of  repair,  and  to  regulate  the  quantity  of  water 
passing  down  the  conduit,  three  waste  weirs  or  openings  from  the  con- 
duit are  provided  in  its  11^  miles  of  length.  One  of  the  most  impor- 
tant of  them  is  waste  weir  i^o.  3,  which  is  between  the  receiving  reser- 
voir and  the  distributing  reservoir,  and  about  half  a  mile  above  the 
latter.  One  of  its  most  important  functions  is  to  enable  us  to  control 
the  height  of  water  in  the  distributing  reservoir,  so  that,  on  the  one 
hand,  it  shall  not  fall  below  the  height  required  to  give  the  best  pos- 
sible supply  to  the  city,  and,  on  the  other,  it  shall  not  rise  so  high  as  to 
endanger  the  dams  of  the  reservoir.  This  is  ordinarily  done  by  tele- 
phonic orders  to  the  watchman  gate-keeper  at  Great  Falls,  who  is  in 
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charge  of  the  gates  at  the  head  of  the  conduit,  but  in  case  of  a  break 
in  the  telephone  line,  and  communication  with  him,  except  by  mail,  be- 
ing cut  off,  reliance  must  be  had  on  the  waste  weirs,  and  especiallyon 
No.  3,  which  is  in  charge  of  the  watchman  gate-keeper  at  the  distrib- 
uting reservoir.  The  overflow  from  this  waste  weir  is,  for  the  distance 
of  about  270  feet,  in  a  deep  gully  through  private  property  to  a  Hatural 
water  course,  and  thence  under  the  Chesapeake  and  Ohio  Canal  to  the 
Potomac.  Property  in  this  \dcinity  is  getting  to  be  valuable,  streets 
are  being  laid  out  through  it,  and  the  outfl6w  from  the  waste  weir  is 
liable  to  be  obstructed  by  the  filling  of  the  gully  by  the  owners  of  the 
land.  The  difficulty  can  be  obviated  by  laying  a  36-inch  cast  iron  pipe 
in  the  gully  from  the  waste  weir  to  the  natural  water  course,  at  an  esti- 
mated expense  of  $2,500. 

STORAGE  TARDS. 

I  have  provided  supplies  for  use  in  case  of  breaks  in  the  48-incli  and 
other  mainSy  comprising  sections  of  pipe,  curves,  crosses,  reducers, 
sleeves,  etc.,  a  heavy  wagon  for  hauling  them  where  needed,  lifting 
jacks,  and  efficient  pumps;  also  machinery  for  lowering  the  pipes  in  the 
trenches,  and  the  implements  and  material  required  for  handling  and 
calking. 

A  portion  of  these  supplies  has  been  placed  in  a  yard  which  I  have 
arranged  on  the  public  laud  at  the  distributing  reservoir,  for  use  in  the 
country  portions  of  the  routes  of  the  mains,  and  the  remainder  for 
use  in  the  city  portions  of  these  routes  has  been  placed  in  a  portion 
of  Twenty-seventh  street,  near  M  Street  Bridge,  which  has  been  loaned 
for  the  purpose  by  the  District  government  until  the  street  is  wanted 
for  improvement. 

As  we  shall  not  be  able,  probably,  to  retain  this  place,  except  for  a 
short  time,  a  permanent  yard  in  the  city  should  be  purchased  lor  use 
as  a  storage  yard.  It  should  be  near  this  office  and  at  or  near  the 
grade  of  the  street,  so  that  the  heavy  castings  and  machinery  required 
lor  repairs  can  be  quickly  gotten  out. 

I  believe  that  a  suitable  lot  can  be  obtained  by  purchase,  or  if  need 
be  by  condemnation,  for  $10,000,  and  I  recommend  an  appropriation  of 
this  amount  for  the  purpose. 

CLEANING  THE  BOTTOM  OF  THE  DISTRIBUTING  RESERVOIR. 

The  sedimentary  deposits  of  about  twenty  years,  within  which  time 
the  distributing  reservoir  has  not  been  cleaned  out,  have  raised  the 
bottom  of  its  upper  division  (the  settling  division)  about  9  inches  and 
of  the  lower  division  about  4  inches. 

These  deposits  have  diminished  the  capacity  of  the  reservoir  about 
8,000,000  gallons,  and,  although  it  is  probable  that  these  deposits,  which 
are  mostly  clay,  are  not  deleterious  to  the  water,  they  should  be  removed 
as  soon  as  an  appropriation  can  be  obtained  for  the  purpose.  It  would 
require  the  removal  of  about  39,500  cubic  yards,  the  estimated  cost  of 
which,  at  35  cents  per  cubic  yard,  is  $13,825. 

WIDENING  AND  DEEPENING  THE  SPILLWAY  AT  THE  RECEIVING  RES- 
ERVOIR. 

The  overflow  weir  at  the  head  of  the  spillijay  was  constructed  in 
1885.    It  is  75  feet  long,  27^  feet  wide,  with  side  walls  3  feet  above  the 
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flow  line  of  the  reservoir.  It  is  iinraediately  over  theby-ooiulnit,  and  is 
paved  with  stone.  The  channel  of  the  spillway  below  this  weir  has 
never  been  completed,  and  the  waterway  is  not  sufficiently  lar^e  to 
\isaiy  off  th6  overflow  from  the  reservoir  fast  enough  to  keep  it  below  the 
top  of  the  side  walls  in  exceptionally  heavy  storms.  Jn  such  cases 
the  earth  covering  of  the  conduit  at  the  ends  of  the  overflow  weir  is 
liable  to  be  washed  away  and  the  by-conduit  endang€?red.  I  estimate 
that  tbe  work  will  cost  |2,000. 

EEPAVINa  BRIDGE  NO.  3  (GRIFFITH  PARK  BRIDGE)  AND  BRIDGE  NO. 
4  (CABIN  JOHN  BRIDGE). 

The  floors  of  these  bridges  were  paved  several  years  ago  with  asphalt, 
which  is  almost  completely  worn  out.  For  the  safety  of  the  conduit, 
which  is  carried  across  these  bridges  beneath  their  floors,  they  should 
be  repaved,  and,  as  the  travel  over  them  is  very  great  and  is  confined 
to  a  width  of  only  16  feet,  it  is  very  destructive  to  the  floors.  I  there- 
fore propose  to  repave  them  with  granite  blocks.  This  work  will  cost 
about  $5,000. 

STOREHOUSE  AT  GREAT  FALLS. 

There  is  no  place  for  storage  of  the  public  property  at  Great  Falls  or 
for  cement  and  other  materials  required  when  any  work  of  construction 
or  repairs  is  going  on  on  that  division  of  the  aqueduct.  A  storehouse 
is  urgently  needed,  and  I  propose  to  erect  one  about  40  by  20  feet  in 
size,  at  a  cost  of  about  $1,500.  The  Chesapeake  and  Ohio  Canal  is  now 
in  operation,  and  the  stone  for  the  walls  can  be  cheaply  obtained  from 
the  Government  quarry  at  Seneca,  a  short  distance  above  the  falls. 

PROTECTION  OF  THE  CONDUIT  AT  WASTEWEIR  NO.  1. 

The  masonry  at  Wasteweir  Fo.  1,  which  is  at  the  mouth  of  a  tunnel 
outlet  from  the  side  of  Tunnel  Ko.  1,  near  Great  FaUs,  has  ne^ver  been 
completed,  and  by  reason  of  this  the  head  of  water  in  the  cronduit  can 
not  always  be  maintained  as  high  as  is  necessary.  The  mouth  of  this 
tunnel  outlet  needs  also  d  protection  in  the  form  of  a  heavy  iron  grat- 
ing against  the  indrafb  of  logs  and  other  driftwood  into  the  conduit  in 
freshets,  which  endangers  the  conduit  and  the  supply  of  water  to  tlie 
city.  In  my  inspection  last  yeai*  of  the  interior  of  the  conduit  between 
Great  Falls  and  the  distributing  reservoir  there  was  found  in  the  (ion- 
duit,  below  Wasteweir  No.  1,  a  telegraph  pole  which  must  have  been 
drawn  into  Tunnel  No.  1  through  the  side  tunnel  referred  to  during  the 
great  flood  of  1889,  when  the  river  rose  75  feet  at  this  place  and  over- 
flowed the  mouth  of  the  outlet  tunnel.  The  cost  of  this  work  will  be 
about  $5,000. 

INSERTING  AIR  VALVES  AND  BLOW-OFF  VALVES  IN  THE  30-INCH  AND 

36-INCH  MAINS. 

In  respect  of  this  estimate  I  beg  leave  to  quote  from  my  annual  re- 
report  of  1890,  as  follows  : 

It  is  important  that  more  efficient  facilities  be  provided  for  emptying  and  tilling 
the  old  mains  in  case  of  accident  and  of  making  connections  from  main  to  main. 

lu  either  case  a  section  of  the  main  must  be  cut  out  and  a  new  "piece  inserted,  but 
before  this  can  be  done  the  main  valve  at  whatever  distance  on  either  side  must  be 
shut,  and  the  section  of  the  main  between  these  two  valves,  generally  more  than  a 
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mile  long,  niiiBt  l>o  cmptiod  of  Ha  water.  The  time  required  for  emptying  clepends 
uot  only  on  the  the  nizcs  of  the  hlow-ofls  in  the  valleys  orossecl  by  the  mains,  bat 
also  on  the  sizes  of  the  air  valves  provided  at  the  Knmuiits,  for  the  water  caii  not,  of 
eouFKc,  in  any  ca^ie  be  gotten  oat  of  a  main  any  faster  than  the  air  required  to  take 
its  place  can  be  gotten  in. 

In  making  the  connections  at  New  Jersey  avcnneand  L  street  between  the  36-inch 
main  and  the  24-inch  by -pass,  on  the  night  of  the  14  th  of  April  last,  more  than  five 
hours  were  consumed  in  freeing  the  main  of  water,  owing  to  insnfficient  blow-offs 
and  air  valves  in  the  36-inch  main,  and  the  refilling  of  the  main  after  the  connection 
had  been  made  was  so  mach  prolonged  by  the  want  of  proper  valves  for  the  egress 
of  the  air  that  it  was  nearly  noon  of  the  next  day  before  the  charging  of  the  main 
was  completed. 

Similar  delays  occurred  at  each  of  the  numerous  connections  between  the  mains 
that  were  made  after  the  48-inch  main  wa**  completed,  and  I  was  in  each  case  obliged 
in  getting  the  air  into  the  mains  for  emptying  and  out  of  them  for  tilling  them  again 
with  water,  to  have  recourse  not  only  to  fire  hydrants,  but  to  the  service- pipe  spigots 
in  the  houses  in  the  vicinities  of  these  connections. 

These  delays  are  very  expensive,  night  work  costing  about  double  the 
rates  of  day  work,  and  the  danger  in  case  of  fire  in  the  district  cut 
off'  from  its  supply  of  water  is  so  great  that  large  air  valves  and  blow- 
off  valves  should  be  placed  on  both  the  30  and  36  inch  mains  as  soon  as 
an  appropriation  can  be  obtained  for  the  purpose.  A  patented  device 
of  which  I  have  obtained  the  details  since  the  date  of  the  report  referred 
to  very  much  reduces  the  time  required  for  inserting  these  valves,  as 
well  as  their  cost,  and  what  is  very  important,  it  enables  the  work  to 
be  done  while  the  mains  are  under  their  ordinary  pressure.  The  cost 
of  inserting  the  required  blow-off' and  air  valves  in  the  36  and  30  inch 
mains  will  be  about  $6,250. 

EEMOVAL.  OP  THE  ACCUMULATION  OF  DEPOSITS  FBOM  THE  CONDUIT. 

As  stated  elsewhere  in  this  report,  my  inspection  of  the  interior  of  the 
conduit  of  September  1. 1891,  showed  a  great  accumulation  of  sedimen- 
tary deposit  in  the  conduit  throughout  its  entire  length  between  Great 
Falls  and  the  distributing  reservoir,  and  these  deposits  should  be  re- 
moved as  soon  as  money  can  be  obtained  for  the  purpose.  For  the 
reason  that  the  supply  of  water  to  the  city  must  not  be  interrupted,  a 
large  part  of  the  work  must  be  done  at  night.  It  will  therefore  be  a 
tedious  and  expensive  operation,  and  it  can  not  be  accomplished  by 
means  of  the  small  annual  appropriations  for  maintenance  and  repair, 
except  it  be  done  little  by  little  each  year,  and  then  only  by  omitting 
other  necessary  work.  I  include  an  item  of  $14,000  for  the  removal  of 
the  deposits  in  the  conduit,  and  this,  if  granted,  would  enable  the  entire 
conduit  to  be  thoroughly  cleaned  out  in  one  year. 

REBUILDING  THE  BRIDGE  OVER  THE  SPILLWAY  AT  THE  RECEIVING 

RESERVOIR. 

The  Conduit  Road  Bridge  over  the  spillway  at  the  receiving  reser-, 
voir  and  just  beyond  the  District  line,  is  a  wooden  bridge  on  trestles 
which  was  built  many  years  ago,  and  is  much  decayed.     The  travel 
over  the  bridge  is  very  heavy,  and  in  order  to  prevent  accidents,  fre- 
quent repairs  are  necessary. 

It  should  be  replaced  by  a  masonry  bridge,  and  I  include  an  estimate 
of  $18,000  for  it  in  my  annual  estimates. 

DEEPENING  THE  DISTRIBUTING  RESERVOIR. 

The  present  bottom  of  the  distributing  reservoir  being  at  reference 
135  above  the  aqueduct  datum,  and  the  flow  line  of  the  reservoir  being 
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at  reference  146  above  this  datum,  the  available  depth  of  water  is  11 
teet. 

It  has  often  been  recommended  in  former  annual  reports  that  the 
depth  be  increased  13  feet,  or  to  reference  122,  the  depth  of  the  axes 
of  the  four  48-iuch  connections  between  the  screen  house  and  the  gate 
chamber. 

This  would  increase  the  storage  capacity  of  the  reservoir  from  about 
170,000,000  gallons  to  about  290,000,000,  gallons,  and  add  to  the  coolness 
of  the  water  and  also  to  its  purity,  for,  unlike  the  receiving  reservoir, 
which  is  nearly  surrounded  by  woods,  the  distributing  reservoir  is  fully 
exposed  to  winds,  and  the  waves  are  sometimes  so  great  as  to  disturb 
the  bottom  and  make  the  water  roily. 

Should  this  be  done  bermes  of  10  feet  in  width  should  be  left  at  the 
foot  of  the  present  slope  walls  protecting  the  sides  of  the  reservoir,  the 
tops  of  these  bermes  should  be  paved,  and  the  deepened  portions  of  the 
sides  should  be  protected  by  slope  walls  of  dry-rubble  masonry  12  inches 
thick,  laid  on  a  broken-stone  lining  6  inches  thfck. 

I  estimate  the  cost  of  the  work  at  $290,000  in  round  numbers,  as 
follows : 

580,000  cubic  yards  of  excavation,  at  35  cents $203, 000 

10,500  cubic  yards  of  rubble-slope  wall,  at  $4.50 47,250 

5,300  cubic  yards  of  broken-stone  lining,  at  $2.50- 13, 250 

Total 263,500 

Add  10  per  cent  for  contingencies 26^  350 


289,850 

I  consider  the  work  of  deepening  this  reservoir  to  be  of  very  great 
importance  for  the  reasons  given,  and  it  should  be  done  as  soon  as 
appropriations  can  be  obtained  for  it,  but  as  the*  improvement  of  the 
quality  of  the  aqueduct  water,  the  increase  of  storage  capacity  above 
the  heads  of  our  mains,  the  protection  of  the  aqueduct,  and  other  works 
herein  mentioned  are  of  more  importance  at  this  time,  I  have  not  in- 
cluded it  in  the  estimates  for  the  next  fiscal  year.* 

EAISING  THE  HEIGHT  OF  THE  DAM  AT  GEJIAT  PALLS. 

I  found  during  the  very  low  stage  of  the  Potomac  last  summer  that 
the  height  of  the  dam  at  Great  Falls  is  not  sufficient  at  the  lowest 
stages  of  the  river  to  keep  the  conduit  full  at  its  head,  or  to  enable  it 
to  deliver  as  much  w^ater  as  is  now  consumed  and  wasted  in  the  city, 
and  at  the  same  time  keep  up  the  head  in  the  mains  at  the  distributing 
reservoir  to  146  feet  above  datum,  which  is  necessaxy  for  the  supply  by 
gravity  of.  the  high  northern  portions  of  the  city  and  of  Capitol  HiU. 
The  only  remedy  for  this  deficiency,  if  it  should  continue,  and  it  is  one 
that  should  be  made  before  any  further  steps  are  taken  for  increasing 
the  supply  from  the  distributing  reservoir  by  the  tunnel  to  the  new 
reservoir  near  Howard  University,  or  by  a  new  main  leading  directly 
to  the  city,  neither  of  which  is  now  necessary  by  reason  of  the  laying 

•The  late  Gen. Meigs,  in  one  of-his  frequent  notes  respecting  the  aqueduct,  in 
which,  up  to  his  death  on  the  2d  of  January  last,  he  continued  to  retain  the  deepest 
interest,  called  my  attention  to  the  care  that  would  be  required  whenever  the  dis- 
tributing reservoir  is  deepened,  not  to  cause  leaks  by  uncovering  and  cutting  into 
the  uptilted  and  more  or  less  dislocated  gneiss  formation  that  ho  found  to  underlie 
some  portions  of  the  reservoir. 
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of  the  48-inch  maiu,  is  the  raising  the  height  of  the  dam.    The  follow- 
ing is  an  estimate  of  the  cost  of  the  work:  "^ 

2,lJi4  cubic  yards  of  stone  masonry,  at  $35 $74, 690 

3,333  cubic  yanU  of  riprap,  at  $2 6, 668 

Damages  on  account  of  flooding  of  land  and  other  damages 12, 000 

Total 93,356 

Add  10  per  cent  for  coniingencies 9,835 

'    102,691 

This  is  a  work  that  will  doubtless  soon  have  to  be  done,  bat  there 
are  so  many  things  that  are  immediately  necessary,  I  do  not  include  an 
estimate  for  it  in  the  estimates  for  the  next  fiscal  year.* 

DESIRED     PROVISION    IN     RESPECT     OF     APPROPRIATIONS     FOR  THE 

AQUEDUCT. 

Appropriations  for  the  aqueduct  are  now  fiscal  year  appropriations, 
and  their  availability  terminates  on  the  30th  of  June  of  each  year. 
Whenever  appropriations  are  delayed  there  is  liable  to  be  a  time  in  the 
early  part  of  every  other  fiscal  year  during  which,  should  a  break  occur 
in  a  main  either  in  the  city  or  in  the  country  this  side  of  the  distribut- 
ing reservoir  or  in  the  conduit,  or  should  any  disaster  occur  at  the  res- 
ervoirs or  at  Great  Falls  there  is  no  money  available  for  repairs. 

If  the  appropriations  for  the  aqueduct  should  be  made  available  until 
expended  some  of  the  less  urgent  repairs  toward  the  end  of  the  year 
could  be  po8ti)oned  until  the  next  appropriation  should  become  availa- 
ble, so  that  there  would  always  be  money  in  hand  for  repairing  breaks 
in  the  mains  or  other  works  of  repair. 

A  leak  in  one  of  the  city's  old  and  decayed  street  mains  or  in  one  of 
the  hundreds  of  small  service  pipes  that  cross  the  route  of  the  48inch 
main,  for  instance,  by  undermining  it  may  cause  it  to  break  and  the 
quantity  of  water  that  would  be  discharged  on  the  street,  especially  in 
the  low  levels  of  the  route,  would  be  so  enormous  that  the  property 
and  even  the  lives  of  citizens  in  the  vicinity  of  the  break  might  be 
endangered,  t 

And  in  case  of  appropriations  for  specific  works  like  those  I  have 
recommended  it  is  sometimes  not  advantageous,  either  in  respect  of 
economy  or  the  quality  of  the  work,  to  oblige  the  work  to  be  fully  com- 
pleted at  the  end  of  the  fiscal  year. 

Sometimes,  by  reason  of  the  late  date  at  which  appropriations  be- 
come available,  or  of  the  weather,  or  of  the  condition  of  the  river,  the 
work  can  not  be  fully  completed  within  this  time  without  hurrying  it 

*  The  increase  of  height  for  which  this  estimate  is  made  is  2.5  feet,  which  wonid 
raise  tlie  dam  to  reference  (150.5).  This  wonld  he  reqnired  in  order  to  enable  the 
river  when  at  its  summer  flow  of,  say,  6  inches  over  the  dam  to  completely  fill  the 
cou<luit  at  its  head.  I  find  among  the  interesting  and  instructive  notes  umt  I  re- 
ceived from  the  late  Gen.  Meigs  and  have  carefully  filed  for  the  information  of  the 
officers  in  charge  of  the  a(pieduct,  one  dated  March  1,  1891,  of  which  the  following 
is  an  extract:  **  The  original  design  was  to  set  the  lip  of  the  dam  at  the  Great  Falls 
at  the  height  of  150  feet  above  tide,  for  which  height  all  the  profiles  and  wasteweirs 
were  built.  The  back  "filling  over  the  conduit  would  now  allow  a  height  of  water 
some  2  feet  higher  than  the  dam  to  flow  safely  through  the  conduit,  and,  if  needed, 
another  foot  or  two  and  corresponding  widening  of  the  embankments  would  fit  the 
aqueduct  to  convey,  with  increased  height  of  dam  lip,  a  very  much  increased  flow 
of  water  to  the  city." 

t  The  internal  pressure  on  our  mains  at  some  portions  of  their  routes  is  about  43 
poimds  to  the  square  incli.  This  great  pressure  will  be  better  appreciated  if  it  be 
stated  that  it  is  nearly  40  tons  to  the  running  foot  of  48-inch  main. 
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SO  much  a8  to  be  detrimental  to  the  interests  of  the  Government.  I  do 
not  know  of  any  appropriations  that  more  require  to  be  made  available 
until  expended,  like  appropriations  for  river  and  harbor  improvements, 
than  appropriations  for  the  Washington  Aqueduct.*  I  urgently  rec- 
ommend,* therefore,  that  it  be  done^  and  that  the  following  clause  be 
attached  to  the  next  appropriations  for  the  aqueduct  and  be  made  to 
operate  on  all  future  appropriations  for  it. 

Provided  J  That  the  appropriations  for  the  "Washington  Aqueduct  for  the  fiscal  year 
ending  June  30,  1894,  and  thereafU'r  until  otherwise  provided-  by  law,  shall  not  be 
considerod  as  fiscal-year  appropriations. 

DESIRED  INCREASE  IN  THE  ANNUAL  APPROPRIATION  FOR  MAINTE- 
NANCE, PRESERVATION,  AND  REPAIR  OF  THE  AQUEDUCT,  AND  THE 
RESERVOIRS,  MAINS,  ROADS,  ETC.,  CONNECTED  THEREWITH. 

While  works  that  have  cost  $565,000  have  recently  been  added  to 
the  aqueduct  system  by  the  laying  of  more  than  8  miles  of  48-inch  and 
other  large  water  mains  under  the  aet  of  March  2, 1889,  with  their 
numerous  valve  chambers,  main  valves,  air  valves,  blow-off  valves,  and 
other  adjuncts,  all  of  which  have  to  be  carefully  watched  and  kept  in 
repair,  there  has  been  no  increase  in  the  appropriation  for  maintenance 
and  repair  of  the  aqueduct. 

It  has  been  for  many  years  and  is  now  $20,00CL  and  it  proves  entirely 
inadequate  for  keeping  in  repair  the  long  line  or  works,  including  the 
dam  at  Great  Falls,  the  conduit,  the  Conduit  road  (which  is  paved  for 
tlie  protection  of  the. conduit),  the  reservoirs,  the  gatehouses, the  fences 
of  the  aqueduct  and  Conduit  road  lands,  the  dwellings  of  the  watchmen 
of  the  different  divisions,  and  the  more  than  20  miles  of  trunk  mains 
in  the  city  supplying  the  distributing  system  of  the  District  of  Colum- 
bia, besides  paying  the  salaries  of  the  watchmen  and  other  employes. 

Twent^p-one  thousand  dollars  was  asked  for  in  my  last  annual  esti- 
mates, and  it  is  again  asked  for.  It  is  not  a  large  sum  to  provide  for  the 
annual  maintenance  and  repairs  of  works  that  have  cost  more  than 
84,000,000,  and  I  could  expend  much  more  in  works  of  preservation  and 
repair  that  would  be  for  the  best  interests  of  the  Government. 

The  height  of  water  on  the  dam  at  Great  Falls  varied  during  the  year 
from  a  minimum  of  0.6  foot  on  September  26,  27,  28,  29,  30,  October 
1,  2,  3,  4,  5,  6,  7,  8,  9, 10, 19,  and  20, 1891,  to  a  masdmum  of  3.5  feet  on 
January  16,  and  March  10,  1892. 

Superintendent  K.  C.  Smead,  Chief  Clerk  Simon  Newton,  Valve- 
tender  and  Machinist  Thomas  Ferguson,  and  the  other  employes  of  the 

*  Even  when,  in  the  cases  of  delay  in  the  passage  of  the  regular  appropriation 
hills,  temporary  provisions  are  made  for  the  oxpenditures  of  the  Government,  con- 
siderable lengths  of  time  after  the  beginning  of  the  fiscal  year  elapse  before  official 
information  ( whieh  only  would  warrant  expenditures  under  these  provisions  of  law) 
reaches  disbursing  offieere. 

On  this  8th  of  July,  1892,  in  blowing  off  the  30-inch  main  at  Foundry  Branch,  the 
heavy  bronze  sleeve  through  which  tne  valve  stem  works  was  badly  fractured,  so 
that  the  valve  can  not  be  moved  until  a  new  sleeve  be  cast  and  turned  at  some  foun- 
dry. The  regular  approi)riation  bill  has  not  yet  been  passed  by  Congress.  I  have 
only  information  from  newspai)ers  that  any  temporary  provisions  have  been  made 
for  the  expenditures  of  the  Government  and  I  have  no  money  to  my  credit  for  the 
repair  of  the  valve. 

Fortunately  the  valve  hapi)ened  to  be  shut  at  the  instant  when  the  accident  oc- 
curred, and  is  now  shut,  else  it  would  have  wasted  into  the  Potomac  the  water  in 
the  dintributing  reservoir  at  the  rate  of  about  2,000,000  gallons  per  hour  at  a  time 
when,  on  account  of  the  low  stage  of  water  iu  the  river,  wo  have  none  whatever  to 
spare. 
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aqueduct  have  been  faithful  in  the  performance  of  their  resi>on8ible 
duties.  Mr.  Thomas  Sullivan,  Mr.  Jjohn  Halloran,  and  Mr.  Daniel  Har- 
rington, for  many  years  watchmen  gate-keepers  at  Great  Falls  and  at 
the  receiving  and  distributing  reservoirs,  in  addition  to  their  other 
duties,  have  skillfully  and  energetically  acted  as  foremen  of  laborers 
engaged  on  the  works  of  repair. 

Money  statement. 

July  L 1891,  balance  unexpended $23,944.25 

June  30, 1892,  amount  expended  during  fiscal  year .' .     21, 705. 74 

July  1,1892,  balance  unexpended 2,238.51 

July  1, 1892,  outatanding  llabiUties 2,238.51 

ESTIMATES. 

The  estimates  of  appropriations  that  should  be  made  for  the  year 
ending  June  30, 1894,  are  as  follows,  and  I  urgently  recommend  that 
the  provision  of  law  suggested  in  this  report  be  attached  to  the  next 
appropriations,  for  the  reasons  stated : 

For  improving  tlie*receiving  reservoir  by  the  works  required  for  cuttins^  off 
the  drainage  into  it  of  polluted  water  and  sewerage  from  the  surrounding 
country ;  for  the  purchase  or  condemnation  of  the  smaU  amount  of  land 
required  for  the  purpose,  and  for  the  excavation  necessary  at  the  head  of 

the  reservoir $150, 000 

For  improving  the  receiving  reservoir  hy  deepening  its  margins  and  protect- 
ing them  by  slope  walls 140,625 

For  Towering  the  height  of  the  cross  dam  at  the  distributing  reservoir 12, 500 

For  protecting  the  inlet  to  the  aqueduct  at  Great  Falls 5, 000 

For  extending  the  outlet  of  Wasteweir  No.  3 2, 500 

For  purchase  or  condemnation  of  a  site  for  a  storage  yard 10, 000 

For  cleaning  out  the  distributing  reservoir 13, 825 

For  widening  and  deepening  the  spillway  at  the  receiving  reservoir 2,  000 

For  repaving  Griffith  Park  and  Cabin  John  bridges 5, 000 

For  storehouse  at  Great  Falls : 1, 500 

For  protecting  the  conduit  at  Wasteweir  No.  1,  near  Great  Falls * 5, 000 

For  inserting   air  valves  and  blow-off  valves  in  the  36-inoh  and  30-inch 

mains 6,  !^0 

For  removing  the  accumulation  of  deposits  in  the  conduit 14, 000 

For  rebuilding  the  bridge  over  the  spillway  at  the  leceiving  reservoir 18, 000 

For  maintenance  and  repairs  of  the  aqueduct,  and  the  reservoirs,  mains, 

roads,  etc.,  connected  therewith 21,000 


Digitized  by  VjOOQIC 


APPENDIX   A  A  A — ^WASHINGTON  AQUEDUCT. 


3377 


Condition  of  water  at  Great  FalU,  receiving  reservoir,  and  distributing  reaervoirf  and  height 
of  water  over  dam  at  Great  FalUy  for  each  day  in  the  year. 
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*  Water  abut  off  from  conduit  and  the  gauge  could  not  be  read  on  tliese  days. 
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3378   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

Condition  of^oater  at  Great  Falls,  receimng  reserooirf  and  dialributiiig  reBerroir,  and  height 
of  water  over  dam  at  Great  Falls,  for  each  day  in  the  year — Coutiuued. 
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•  *  Water  abut  off  £rom  conduit  and  the  gaage  could  not  be  read  on  tbcse  day  a. 

Number  of  days  during  the  fiscal  year  1891-92,  on  which  the  water  was  clear  or  turbid  at 

the  places  indicated. 


Pl<ice. 

Clear. 

Sligbtly  TnrhiH  1     Very 
turbid.   |l»^bid.j   ^^^,jJi^ 

Great  Falls 

140 
191 
178 

41 
41 
34 

46 

70 

139 

Keceiving  reservoir 

67 

T^i^tribut in c  rft-Morvoir  .  ........r.r ^.-r 

84 

Note. — In  determining  the  condition  of  the  water  a  metallic  tube  with  glass  ends  is  used.  This  is 
filled  with  water,  and  the  distance  at  which  a  ball  immersed  in  the  water  can  be  seen  from  one  of  the 
ends  is  noted.  When  it  can  be  seen  at  a  diHtance  of  from  22  to  36  inches,  inclusive,  it  is  considered 
clear;  from  15  to  21  inches,  slightly  turbid;  from  8  to  14  inohea,  turbid,  and  from  0  to  7  inchea,  very 
turbid. 
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3380      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 
Appropriations  made  for  the  Waahington  Aqueduct,  with  the  dates  of  acts  for  the  sawie. 


Date. 

Amount. 

Date. 

Amount. 

Date. 

Amount. 

September  30. 1850... 
AngU8t31,1852a.... 

March  3, 1853 

March  3, 1855 

$500 

5,0C0 

100,000 

250,000 

X     250,000 

1,  (KX),  000 

800,000 

500,000 

150,000 

142,584 

12,000 

20,000 

52,500 

March  3, 1860 

July  15, 18706 

March  3, 1871 

June  10, 1872 

January  23, 1873 

March  3, 1873  c 

June  23, 1874  rf 

March  3, 1875  

July  31,1876 

March  3, 1877 

June  20, 1878 

Maroh3,1879« 

June  4, 1880/ 

120|822 
114,196 
70,555 
14,000 
43,600 
36,400 
26,000 
22,000 
15,000 
15,000 
20,000 
20,000 

March  3, 1881 

Julyl,1882ff 

March3,18& . 

July  6,1884 

$20,000 
20,000 
20,000 
20,000 

August  18, 1856 

March  3, 1857 

February  25,  1885... 
July  9,  n86 

20,000 
20,000 

June  12, 1858 

June  25, 1860 

July  4,1864 

March  3, 1887 

Jnlyl8,1888A 

March2,1889i 

August  6, 1890i 

Maroh3.1891 

Total 

20,000 
20,000 
20,000 

July  28, 1866 

December  20, 1866!... 

March  2, 1867 

Julv25. 1868 

25,500 
20,000 

4,060,e6T 

Note.— Eeverted  to  the  Treasury:  (a)  $2.81,  (6)  $46.25.  (e)  $56a87,  (d)  35  cents,  (e)  $1,109.87,  (/) 
$381.06,  (g)  $1,354.17,  {h)  $2,266.34,  (i)  $4.12,  (j)  $5,600;  total  $11,225.84.  This  sum  beine  deducted  from 
the  total  amount  appropriated  shows  the  amount  ($4,039,431.16)  expended  to  June  30, 1893.  Since  1878 
one-half  the  amounts  appropriated  have  been  contributed  by  the  United  States  aiid  the  o<Ui0r  half 
by  the  District  of  Columbia. 


A  A  A  2. 

WATER  SUPPLjr,  DISTRICT  OF  COLUMBIA. 
THE  48-HfCH  MAIN. 

The  work  of  laying  the  48-inch  main,  for  which  9575,000  was  appro- 
priated by  the  act  of  March  2, 1889,  the  laying  the  30-inch  mains  in  East 
Capitol  street  and  in  New  Jersey  avenue  NW.,  and  the  24-inch  mains 
in  Eleventh  street  NW.,  in  K  street  NE.,  and  in  Eighteenth  street 
NW.,  which  were  done  by  means  of  the  same  appropriation,  had  been 
completed  at  the  close  of  the  last  fiscal  yeib*. 

The  remainder  of  the  appropriation,  amounting  to  $10,669.91,  remain- 
ing in  my  hands,  was  turned  into  the  Treasury  on  the  9th  of  Septem- 
ber, 1891. 

On  the  16th  of  April,  1892,  by  direction  of  the  Chief  of  Engineers,  I 
made  a  report  on  House  bill  No.  2834,  Fiffcy-second  Congress,  first  ses- 
sion, being  "A  bill  to  reimburse  the  Mellert  Foundry  and  Machine  Com- 
pany for  money  retained  by  the  United  States  for  failure  to  complete  a 
contract  within  a  specified  time." 

Money  statement 

July  1, 1891,  balance  unexpended $10, 866. 58 

June  30;  1892^  amount  expended  during  fiscal  year 196. 67 

July  1,  1892,  balance  unexpended 10,669.91 

July  1, 1892,  outstanding  liabilities 81.40 

Julyl,  1892,  balance  available 10,588.51 

It  should  be  remarked  that  the  outstanding  liabilities  on  account  of 
this  appropriation  are  for  services  and  for  telegraphing  that  can  not 
now  be  paid,  for  the  reason,  in  the  first  case,  that  the  men  have  never 
presented  themselves  and  can  not  be  found,  and,  in  the  second  case,  by 
reason  of  the  suspension  of  the  payment  of  bills  for  telegraphing  on  the 
public  service.  These  liabilities  when  paid  will  have  to  be  settled  at 
the  Treasury  Department. 

As  far  as  can  be  foreseen  the  available  remainder  of  the  appropria- 
tion will  not  be  required  for  future  expenditure. 
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AAA3. 

INCREASING    THE    WAl^B  SUPPLY    OP  WASHINGTON,    DISTRICT  OF 

COLUMBIA. 

This' work  was  commenced  nnder  an  appropriation  made  in  the  act 
of  Congress  approved  July  15, 1882, 

The  plan  consisted  of  raising  the  dam  in  the  Maryland  channel  at  the 
Oreat  Falls  of  the  Potomac  to  an  elevation  of  148  feet  above  mean  tide 
at  the  Washington  navy-yard  and  its  extension  at  that  height  acro3<» 
Conns  Island  and  the  Virginia  Channel  of  the  river;  extending  the 
Washington  Aqueduct  from  the  distributing  reservoir  above  George- 
town to  the  site  selected  for  the  new  reservoir  near  Howard  OTniversity 
by  a  tunnel  20,696.3  feet  long;  constructing  at  the  tunnel  outlet  a  new 
reservoir  of  about  300,000,000  gallons  capacity,  and  connecting  this 
reservoir  by  a  new  line  of  large  mains  with  the  existing  system  of  water 
mains  in  the  city  of  Washington. 

All  operations  on  this  project  are  suspended,  and  no  work  has  been 
done  under  it  during  the  year. 

The  work  of  replacing  the  decayed  timber  linings  of  the  upper  por- 
tions of  the  tunnel  shafts,  which  was  in  operation  at  the  close  of  the 
last  fiscal  year,  was  continued,  and  completed  early  in  the  year.  The 
work  consisted  in  making  an  entirely  new  lining  of  the  best  quality  of 
Georgia  pine,  extending  either  from  the  surface  of  the  rock,  as  at 
Foundry  Branch  shaft  (which  was  completed  in  the  previous  fiscal 
year),  and  Champlain  avenue  shaft,  or  from  the  top  of  the  brick  lining 
that  nad  been  carried  at  the  Howard  University  shaft  to  within  about 
20  feet  of  the  surface  of  the  ground  At  Foundry  Branch  'shaft  the 
new  lining  was  of  3-inch  plank  set  behind  horizontal  frames  of  10  byl2- 
inoh  timbers  2  feet  apart.  At -Champlain  Avenue  and  Howard  Uni- 
versity shafts  the  lining  was  built  solid  of  10  by  12  inch  timbers. 

The  interior  stone  lining,  "  pitching,"  of  the  new  reservoir  near  How- 
ard University  having  been  considerably  injured  by  drainage  water  from 
ground  around  the  reservoir,  which  found  its  way  to  the  bottom  of  the 
reservoir  under  the  stone  and  undermined  it,  it  was  found  necessary 
to  cut  off  these  streams,  and  several  small  retaining  walls  were  built  to 
prevent  fhrther  damage.  About  715  square  yards  of  the  stone  lining 
of  the  reservoir  which  had  sunk  from  the  washing  outof  the  sand  under 
it  was  repaired.  A  guard  strainer,  6  feet  square,  composed  of  2-inch 
Georgia-pine  plank,  was  built  around  the  inlet  mouth  of  the  12-inch 
drain  under  the  dam  to  prevent  apossible  disastrous  obstruction  of  this 
drain.  A  masonry  wing  wall  was  built  on  each  side  of  the  mouth  of  the 
great  sewer  which  passes  around  this  reservoir  for  its  protection,  and 
the  earth  which  had  been  washed  away  was  refilled  back  of  the  wall 
and  over  the  sewer. 

On  February  20  I  made  a  report  on  Senate  resolution  of  February 
16, 1892,  inquiring  into  the  exi>ediency  of  completing  and  testing  the 
Aqueduct  Tunnel,  and  the  report  was  printed  in  Senate  Keport  'No.  313, 
Fifty>second  Congress,  first  session. 

On  May  25,  in  compliance  with  the  directions  of  the  Chief  of  Engi- 
neers, I  made  a  report  on  Senate  bill  No^3121,  Fifty-second  Congress, 
first  session,  being  <<A  bill  to  amend  an  act  approved  July  15,  1882, 
entitled  <An  act  to  increase  the  water  supply  of  the  city  of  Washing- 
ton, and  for  other  purposes;"'  the  object  of  the  bill  being  to  enable 
the  Attorney-General  and  the  Secretary  of  War  to  obtain  a  title  for  the 
United  States,  by  right  of  eminent  domain  or  otherwise,  to  such  land 
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and  water  rights  at  and  above  Great  Falls  as  they  may  deem  neces- 
Bary  for  the  present  and  future  supply  for  the  District  of  Columbia. 

A  watchman  has  been  employed  during  the  year  at  the  new  reservoir. 
His  duties  have  included  the  guarding  the  stone  at  the  mouth  of  all  the 
shafts,  except  the  one  at  Foundry  Branch,  which  is  under  the  .care  of 
the  watchman  at  the  distributing  reservoir. 

The  following  is  a  list  of  the  appropriations  for  this  work,  with  date 
of  act  for  the  same: 

Jolyl5,1882 $1,485,279.30 

July  7, 1884 87,500.00 

March  3, 1885 87,500.00 

March  26, 1886 5,000.00 

August  4, 1886 655,000.00 

March  30, 1888 355,000.00 

Total *. 2,675,279.30 

Money  etaimient. 


Title  of  appropriation. 


July  1,1891, 
balance  un- 
expended. 


Jimp  30, 
1892, 

amount  ex- 
pended 

during  lis- 
calyear. 


Jnly  1,1892, 
balance  un- 
expended. 


Jnly  1,1892, 
ontatand- 
inglia. 
tiea. 


ingl 
bUiti 


Jnly  1,1892, 

balaaoe 
available. 


Land  to  extend  aqueduct 

Extension  of  aqueduct 

Main  connections ,. 

Laud  for  re»ervoir 

Conatrnctlng  reeervoir  an d  gatehouse . . 
Water  rights  and  land  to  extend  dam  at 

Great  Falls 

Completion  and  extension   of  dam  at 

Great  FaUs 


$24,930.49 

273, 967. 34 

1,989.18 

173.09 

83,184.81 

44,882.04 


$1, 803. 45 


1,603.49 


$24,930.49 

272,103.89 

1,989.18 

173.09 

81.581.82 

44,882.04 

4,665.62 


$146.08 


$24,930.49 

272,103.89 

1,089.18 

-    173.09 

81,43^.24 

44,882.04 

4,665.52 


Aggregate 433,792.47 


8, 466. 94 


430,325.53 


146.08  I  430,179.45 


No  estimate  for  further  appropriation  is  submitted. 


A  A  A  4. 

ERECTION  OF  FISHWAYS  AT  GREAT  FALLS. 

At  the  commencement  of  the  fiscal  year  operations  were  in  progress 
under  the  contract  entered  into  June  9,  1891,  with  Isaac  H.  Hathaway, 
of  Philadelphia,  Pa.,  for  the  construction  of  fishways  at  Great  Falls, 
the  plan  and  specifications  for  which  had  been  prepared  by  the  Com- 
missioner of  Fish  and  Fisheries,  as  contemplated  by  the  act  making 
appropriations  for  the  same. 

By  direction  of  the  Secretary  of  War  the  engineer  officer  in  charge 
is  held  responsible  only  for  the  proper  protection  of  the  Aqueduct  Dam 
at  Great  Falls  and  for  the  disbursement  of  the  funds  appropriated. 

The  Commissioner  of  Fish  and  Fisheries,  having  discovered  that  his 
plans  for  section  6  of  the  fiskways  were  not  adapted  to  the  site  of  the 
work,  new  plans  and  specifications  were  prepared  by  him  for  this  sec- 
tion, and  on  the  10th  of  September  a  supplemental  contract  was  en- 
tered into  with  the  contractor  for  the  work  under  the  new  plans  for 
section  6. 
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By  tUe  terms  of  the  contract  the  work  was  to  have  been  completed 
before  December  12, 1891,  but  the  contractor,  finding  that  this  would 
be  impracticable,  asked  for  an  extension  of  time  to  July  1, 1892,  and 
this  was  granted  him,  the  additional  expense  to  the  United  States  by 
reason  of  such  extension  being  deducted  on  final  settlement,  as  provided 
for  in  the  contract. 

By  reason  of  the  uncertainties  as  to  the  amounts  of  excavation,  coi;i- 
crete,  and  riprap  work  that  would  be  found  to  be  required  to  completely 
finish  sections  4,  5,  and  6  of  the  fishways,  and  of  a  doubt  whether  all 
of  this  work  and  the  superstructure  of  section  4  could  be  completed,  as 
was  greatly  to  be  desired,  before  the  next  spring  freshets,  with  the  ap- 
propriation available  for  the  fishways  after  paying  the  contractor  the 
amount  then  due  him  (the  contract  provided  that  the  excavation,  the 
concrete,  and  the  riprap  was  to  be  done  at  rates  per  cubic  yard),  it  was 
deemed  advisable  to  enter  into  a  supplemental  contract  with  the  con- 
tractor to  completely  finish  section  4  and  to  finish  all  the  work  remain- 
ing to  be  done  on  sections  5  and  6  at  a  lump  sum  which  was  within 
the  amount  of  the  appropriation  remaining  available.  This  agreement 
was  entered  into  on  the  22d  of  December,  1891. 

There  remains  to  be  done  sections  1,  2,  and  3  to  complete  the  fish- 
ways, for  which  the  Commissioner  will  prepare  modified  plans,  and  for 
which  $15,000  was  included  in  the  estimates  submitted  in  my  last 
annual  rei)ort.    This  amount  is  again  submitted. 

The  appropriations  for  this  work  to  date  are  as  follows: 

Act  of  July  15, 1882 $50,000.00 

Act  of  February  1,  1888 25,000.00 

Total 75,000.00 

Total  disbursements  to  June  30, 1892 ^ 74,952.11 

Balance  unexpended 47.89 

Money  statement. 

July  1, 1891,  balance  unexpended $29. 874. 18 

June  30, 1892,  amount  expended  during  fiscal  year 29, 826. 29 

July  1,  1892,  balance  unexpended 47.89 

July  1, 1892,  outstanding  liabilities 2.93 

July  1, 1892,  balance  available 44.96 

S  Amount  (estimated)  required  for  completion  of  existing  project 1.5, 000. 00 
Amount  uiat  can  be  profitably  expended  in  fiscal  y  ear  en  ding  June  30, 1894    15, 000.  QO 


Digitized  by  VjOOQIC 


Digitized  by 


Google       -^ 


APPENDIX  B  B  B. 


IMPROVEMENT  AND  CARE  OF  PUBLIC  BUILDINGS  AND  GROUNDS  IN  THE 
DISTRICT  OF  COLUMBIA— WASHINGTON  MONUMENT. 


REPORT  OF  COLOITEL  OSWALD  H,  ERNST,  U.  S.  A,,  OFFICER  IN  CHARGE, 
FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1892. 


Office  of  Public  Buildings  and  Grounds, 

Washingtafij  JD.  0.,  July  9^  1892: 
General:  I  have  the  honor  to  submit  the  following  report  of  opera- 
tions upon  pablic  buildings  and  grounds  under  the  Chief  of  Engineers 
in  tbe  Distnct  of  Columbia,  inclvding  the  care  and  maintenance  of  the 
Washington  Monument,  during  the  fiscal  year  ending  June  30, 1892: 

MAINTENANCE  OF  IMPROVED  PARKS. 

The  care  required  to  maintain  the  various  improved  parks  and  park 
places  in  good  condition  has  been  extended  during  the  year.  The  opera- . 
tions  have  consisted  in  mowing  and  raking  lawns  and  destrojdng  weed 
growth  ui)on  them;  scuflfling,  raking,  repairing,  and  rolling  gravel 
walks  and  roads  and  edging  their  margins;  cleaning  gutters  and  drain 
traps;  pruning  ti'ees  and  shrubs  and  removing  web  caterpillars  and 
bag  worms  therefrom;  maintaining  pavements  and  asphalt  roadways 
and  walks  in  a  cleanly  condition,  and  planting,  trimming,  and  carii^ 
for  fiower  beds  and  inclosing  them  with  light  wire  fences.  In  the 
autumn  some  of  the  beds  were  planted  with  chrysanthemums  for  fall 
blooming  and  others  with  early  spring  flowering  bulbs.  ^  In  May  and 
June  the  beds  and  vases  were  stocked  with  flowering  and  ornamen- 
tal foliage  plants  for  summer  decoration,  and  water  lilies  were  planted 
in  the  basins  of  fountains. 

GROUNDS  NORTH  OF  THE  EXECUTIVE  MANSION. 

The  wide  roadway  east  of  the  Navy  Department  was  resurfaced  with 
fresh  gravel  and  a  cobblestone  gutter,  172  feet  long  and  3  feet  wide,  was 
laid  along  the  west  side  of  the  roadway  at  its  north  end.  Repairs  were 
made  to  the  asphalt  pavement  at  the  entrance  to  this  roadway  and  to 
the  asphalt  roadway  and  approaches  thereto,  leading  to  the  north  &ont 
of  the  mansion.    These  repairs  covered  an  area  of  83  square  yards. 
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GROUNDS  SOUTH  OF  EXECUTIVE  MANSION. 

• 

The  wide  roadway  south  of  the  State  Department  was  resiirfaowl 
with  fresh  gravel  where  required.  Six  large  deciduous  trees  and  11 
large  evergreen  trees  were  removed  from  the  thickly  planted  groups  in 
the  southern  end  of  park  and  replanted  in  the  northwest  corner,  and 
22  large  flowering  shrubs  and  7  American  elms  were  also  planted  in  the 
latter  part  of  the  grounds,  the  trees  being  placed  along  the  boundary 
line  on  Seventeenth  street.  The  soil  removed  in  these  plantings  was 
us^  in  filling  the  low  ground  around  the  belt  of  trees  which  screens 
the  President's  stable.  Two  large  Japan  maples  were  also  removed 
from  this  park  and  replanted  in  McPherson  Square. 

WASHINGTON  NATIONAL  MONUMENT. 

The  monument  has  been  open  to  visitors  daily,  Sundays  and  holidays 
excepted,  with  the  exception  of  one  and  one-half  days  in  November, 
when  operations  which  were  in  progress  for  the  introduction  of  a  new 
set  of  cables  for  the  elevator  caused  the  blocking  of  the  entrance. 
The  elevator  has  been  run  for  the  accommodation  of  visitors  every  day 
that  the  monument  was  open,  with  the  exception  of  six  days  in  August 
and  three  days  in  April,  when  repairs  were  being  made  to  the  boilers, 
and  nine  days  in  November,  when  the  two  new  cables  were  being  placed 
in  position.  The  new  cables  ar^  of  steel  wire,  with  hemp  centers,  and  are 
each  1,060  feet  long  and  IJ  inches  in  diameter.  Grooves  in  the  main 
and  vibrating  sheaves  were  turned  out  before  the  new  cables  were 
placed  in  position.  The  old  cables  were  sold  at  public  auction  and  the 
proceeds  deposited  in  the  Treasury.  .  Monthly  inspections  of  the  eleva- 
tor and  its  machinery  were  made  by  an  agent  of  the  builders,  and  daily 
inspections  of  the  safety  appliances  on  the  elevator  car  were  made  by 
the  employes  at  the  monument  before  starting  to  carry  passengers. 
The  storm  door  and  casing  at  the  entrance  to  the  monument  and  tlie 
window  frames  at  the  top  were  repainted.  All  of  the  presented  tablets 
in  the  interior  walls  of  the  monument  were  cleaned,  and  the  usual  care 
required  to  maintain  the  interior  of  the  shaft  and  its  surroundings  in 
a  neat  condition  was  extended.  An  apparatus  for  lubricating  the  ele- 
vator guides  and  a  new  sheave  for  governor  rope  of  car  were  placed 
in  position,  a  new  section  placed  in  the  rope,  and  four  compression  oil 
cups  for  lubricating  placed  upon  the  main  bearings  of  elevator  dnim. 
Necessary  attention  has  been  bestowed  upon  the  electric-light  plant, 
and  three  additional  electric  lamps  have  been  placed  upon  the  lower  floor 
of  the  shaft.  The  electric  lights  have  been  in  operation  every  day  that 
the  monument  was  open,  with  the  exception  of  seven  days  in  July,  one 
in  December,  three  in  April,  and  one-half  day  in  Juno,  when  repairs  to 
the  dynamo  engine  or  the  boilers  were  in  progress.  On  those  days  the 
interior  of  the  monument  was  lighted  by  the  station  oil  lamps  on  the 
landings.  Four  galvanized-iron  ventilators  of  small  size  were  placed 
in  the  roof  of  engine  house,  the  overhead  ironwork  and  pipes  in  enguie 
room  repainted  and  a  new  water-pipe  connection  made,  necessary  re- 
pairs made  to  the  dynamo  engine,  and  a  new  drain  valve  placed  on  the 
cylinder  of  elevator  engine.  The  two  boilers  were  thoroughly  cleaned 
twice  during  the  year,  a  new  set  of  tubes  placed  in  Boiler  No.  1,  two  new 
arch  plates  placed  in  the  fronts  of  furnaces,  the  bottom  blowpipe  from 
boilers  extended  and  connected  with  sewer,  two  new  seats  plar'^''  '^^ 
safety  valves,  new  packing  placed  on  all  valve  stems,  necessary  i 
made  to  the  main  steam  pipe,  and  the  outside  doors  and  casi 
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boiler  house  repainted.  The  ceilings  and  walls  of  rooms  in  lodge  house 
were  calcimined,  the  woodwork  given  a  coating  of  hard  oil,  and  the 
tin -roof  covering  repaired  and  repainted. 

There  were  156,870  visitors  to  the  top  of  the  shaft  during  the  year, 
of  which  number  108,701  made  the  ascent  in  the  elevator  and  48,169 
by  the  stairway,  making  a  total  of  613,175  persons  who  have  visited 
the  top  since  the  monument  was  opened  to  the  public  on  October  9, 
1888.  !N^umerous  acts  of  vandalism  occurred  during  the  year,  consist- 
ing principally  in  writing  upon  the  walls  and  chipping  and  defacing 
the  presented  tablets.  Arrests  were  made  whenever  the  perpetrators 
were  detected.  The  most  flagrant  act  of  this  character  was  the  re- 
moval of  three  of  the  four  remaining  silver  letters  from  the  "  Nevada'' 
stone.  An  unsuccessful  attempt  was  made  to  remove  the  fourth  letter, 
and  to  prevent  that  being  carried  off  also,  it  was  removed  by  the  cus- 
todian and  sent  to  this  oflSce.  During  an  electric  storm  on  June  27, 
1892,  the  monument  was  struck  by  lightning.  The  current  followed 
one  of  the  lightning  conductors  in  the  shaft  (which  are  the  four  hollow 
wrought-iron  Phoenix  columns  standing  in  the  well  of  the  shaft,  and 
which  support  the  elevator  machinery  and  guide  the  car)  to  within 
about  20  feet  from  the  floor,  when  it  left  the  conductor  and,  in  the  form 
of  a  ball  of  fire  as  large  as  one's  fist,  struck  an  iron  plate  in  the  floor  of 
the  shaft.  It  then  jumped  to  the  heater  pipe  adjacent  and  continued 
through  to  the  engine  room,  where  the  only  damage  done  was  the  burn- 
ing out  of  two  electric  lamps.  It  also  charged  the  machinery  with 
electricity,  as  the  assistant  steam  engineer,  who  was  in  the  act  of  open- 
ing a  vaJve  on  the  elevator  engine,  experienced  quite  a  severe  shock, 
but  sustained  no  injury.  Later  (about  5 :40  p.  m.)  on  the  same  day  the 
monument  was  struck  a  second  time,  when,  as  reported  by  the  watch- 
men on  duty,  the  current  seemed  to  leave  the  conductor  at  the  same 
place  and  explode  on  the  floor. 

WASHINaTON  MONUMENT  GROUNDS. 

4Phe  work  of  grading  the  low  grounds  along  B  street  north  was  con- 
tinued during  the  first  half-of  the  yeaif  About  10  acres  were  rough- 
graded,  completing  the  grading  of  that  portion  of  the  grounds,  except- 
ing about  half  an  acre  near  Fourteenth  street,  which  was  occui)ied  by 
gravel  and  stone  piles,  etc.  About  3,500  cubic  yards  of  earth  filling 
was  received,  without  cost  to  the  United  States,  from  various  persons 
who  found  these  grounds  a  convenient  dumping  place,  and  used  in 
grading.  Of  the  newly  graded  ground  6J  acres  were  sown  dowii  in 
grass  seed.  About  1,300  cubic  yards  of  soil  was  used  in  surfacing  a 
portion  of  the  ^ound.  The  low  ground  east  of  the  lodge  house  was 
graded,  surfaced  with  soil,  and  seeded ;  2,825  linear  feet  of  cobblestone 
gutter,  2J  feet  wide,  were  constructed  along  the  margins  of  roadways, 
5  additional  brick  drain  traps  built  and  8  raised  to  proper  grade,  67 
feet  of  6-inch  and  420  feet  of  8-inch  terra  cotta  drain  pipe  laid  to  con- 
nect the  traps  with  main  drains,  and  the  edges  of  the  lawn  surfaces 
bordering  the  new  gutters  sodded.  The  driveway  in  front  of  the  lodge, 
and  portions  of  the  new  roadway  north  of  the  monument  were  coated 
with  fresh  gravel,  260  cubic  yards  of  material  being  used  for  the  purpose. 
A  piece  of  roadway  was  constructed  branching  off  from  new  drive  and 
connecting  with  that  entering  from  Fourteenth  street,  near  B  street 
north,  and  a  triangular  piece  of  lawn  surface  formed  thereby  was 
sodded.  A  foot  walk  10  feet  wide  was  constructed  from  the  northeast 
corner  of  the  monument  to  the  entrance  at  Fifteenth  and  B  street  north, 
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and  an  asphalt  pavement  5  feet  wide  and  about  586  feet  long,  covering 
an  area  of  325  square  yards,  laid  on  the  center  of  same,  the  space 
on  either  side  beins  constructed  with  gravel.  A  board  walk  about  320 
feet  long  was  laid  n:om  the  terminus  of  this  asphalt  walk  out  to  the  Fif- 
teenth street  entrance. 

GBEENHOUSES  AND  NURSERY. 

There  are  16  greenhouses  in  the  nursery  grounds,  numbered  from  1 
to  IG,  and  covering  an  area  of  24,787  square  feet.  Thei'e  are  also  2 
bri(;k  potting  sheds,  9  firame  buildings  used  as  shops  and  storehouses, 
1  large  lath  hous  eused  for  storing  plants  in  the  summer.  2  oi>en  sheds, 
and  766  feet  of  cold  frames  6  feet  wide.  One  hundred  and  eighteen 
feet  of  the  cold  firame  and  two  of  the  frame  buOdings  were  constructed 
during  the  year.  One  of  the  new  buildings  is  18  by  20  by  25  feet  and 
two  stories  high,  and  will  be  used  as  a  storehouse.  The  other  is  36  feet 
long,  12  feet  wide,  and  10  feet  high,  and  will  be  used  as  a  storehouse 
and  toolhouse.  The  latter  was  not  quite  completed  at  the  close  of  the 
fiscal  year,  the  work  remaining  to  be  done  consisting  of  covering  the 
roof  with  tarred  felt  and  glazing  the  window  sashes.  A  frame  building 
which  was  constructed  during  the  previous  year,  but  not  quite  finished, 
was  completed  in  July,  1891,  by  laying  a  wooden  floor  on  the  first  story 
and  shingling  the  south  side  of  roof.  The  entire  superstructure  of  the 
large  palm  house,  22  by  24  by  100  feet,  was  rebuilt  during  the  first  part 
of  the  fiscal  year,  but  during  a  severe  storm  on  November  23  the  house 
was  blown  down.  The  framework  was  lifted  from  the  brick  walls  and 
carried  a  distance  of  6  feet,  striking  against  the  ends  of  a  range  of 
greenhouses  north  of  the  palm  house;  the  ridge  timbers  broke  where 
jointed  in  center  and  about  40  feet  of  the  roof  fell  in  on  the  plants;  110 
linear  feet  of  the  brick  foundation  wall  was  demolished  and  about  two- 
thirds  of  the  glass  in  the  house  was  broken;  68  small  and  medium-size 
plants  were  totally  destroyed  and  a  number  had  their  foliage  broken 
and  bruised.  The  work  of  rebuilding  the  house  was  immediately  com- 
menced and  completed  in  December.  The  damage  to  the  other  gp||n- 
houses  and  cold  frames  consisted  of  the  breaking  of  about  310  lights  of 
glass,  which  were  replaced.  ]^ecessary  repairs  were  made  to  the  sev- 
eral greenhouses  during  the  year.  In  five  of  the  greenhouses  1,049 
linear  feet  of  old  staging,  from  3  to  4  feet  wide,  was  torn  out  and  re- 
placed by  new  material,  and  repairs  made  to  that  in  other  houses.  The 
flues  of  boilers  and  frirnaces  were  opened  and  cleaned,  leaks  in  the 
joints  of  hot-water  pipes  repaired,  and  new  air  vents  put  in  where 
needed;  255  feet  of  new  beadiug  and  4  new  rafters  were  put  in,  240  feet 
of  6-inch  strips  placed  on  benches,  and  2,674  linear  feet  of  additional 
temporary  shelving  for  plants  put  up.  Kew  doors  were  placed  in  House 
Ko.  9,  repairs  made  to  the  sashes  in  some  of  the  houses  and  on  cold 
frames,  and  minor  carpentry  repairs  made  as  required.  A  plank  floor 
was  laid  in  one  of  the  x>otting  sheds,  a  closet  for  storing  tools  built  in 
another,  all  broken  glass  in  the  greenhouses  replaced  by  new,  the  roo& 
of  three  houses  reputtied,  and  8  new  water  tanks  for  the  houses  and  465 
plant  boxes  made.  A  new  frame  was  placed  upon  a  brick  pit  75  feet 
long  and  6  feet  wide,  improvements  made  in  two  water  closets,  and  a  sta- 
tionary wash  basin  placed  in  the  office  and  necessary  water  and  drain 
pipe  run  for  its  service. 

During  the  autumn  of  189  L  about  6,682  chrysanthemums  were  sent 
out  for  planting  in  the  various  parks.  There  were  planted  in  the  green- 
houses for  winter  bloom  2,076  roses,  367  begonias,  68  rose  geraniums, 
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5,187  carnations,  524  pansies,  153  helioti'ope,  176  mignonette,  and  166 
acacias,  a  total  of  8,717  plants:  and  for  winter  forcing  there  were  potted 
and  boxed  2,076  freesia,  500  Lilium  Harrissii,  5,220  Boman  hyacinths, 
3,000  tulips,  1,093  Dutch  hyacinths,  2,820  narcissus,  5,000  Gonvallaria 
majalis,  and  4(H)  clumps  of  Astilbe  japonica;  in  all,  21,009.  For  early 
spring  bloom  there  were  planted  500  Lilium  auratum  bulbs,  and  in  the 
cold  frames  280  hardy  pinks,  560  violets,  and  544  pansies.  There  were 
purchased  during  the  year  736  plants  for  the  greenhouses  and  45,989 
bulbs  for  setting  out  in  the  parks  and  as  stock  for  the  nursery.  Duriug 
the  winter  and  early  spring  months  about  486,493  ornamental  foliage 
and  flowering  plauts,  divided  into  49  species  and  359  varieties,  were 
propagated,  nearly  all  of  which  were*  set  out  in  the  jparks  during  May 
and  June.  In  the  nursery  the  grounds  were  maintained  in  a  neat  and 
cleanly  condition,  attention  bestowed  upon  the  stock  growing  therein, 
and  necessary  transplanting  done  as  required;  210  young  trees  and 
611  shrubs  were  purchased  and  set  out  in  the  nursery  for  acclimation 
before  final  planting  in  the  public  grounds.  During  the  year  110  young 
trees  and  1,046  shrubs  were  lifted  and  planted  in  various  parks.  There 
were  planted  for  stock  and  summer  bloom  675  clumps  of  Astilbe  japonica, 
725  echeverias,  6,700  carnations,  62  dahlias,  193  geraniums,  48  roses, 
15,210  tuberose  bulbs,  400  gladiolas,  and  230  chrysanthemums.  The 
hrage  on  the  north  and  east  sides  of  the  grounds  was  trimmed  and  the 
fence  at  the  west  end,  which  was  blown  down  during  a  storm,  was 
repaired,  and  80  additional  feet  of  1^-inch  water  pix>e  laid.  The  con- 
struction of  a  water-lily  pond  or  basin  in  the  nursery,  which  was  com- 
menced in  June,  1891,  was  completed  in  July,  1891.  A  second  pond 
has  been  constructed  during  the  present  year.  It  is  62  feet  long,  15 
feet  wide,  and  3  feet  5  inches  deep,  with  9-inch  brick  walls  and  brick 
bottom  plastered  with  cement  mortar. 

SMITHSONIAN  GROUNDS. 

An  asphalt  footwalk  covering  an  area  of  166  square  yards  was  laid 
uiK)n  the  gravel  path  on  west  side  of  Army  Medical  Museum  from  the 
entrance  at  Eighth  and  B  streets  south,  and  the  old  plank  walk  on  the 
west  side  of  the  National  Museum  was  removed  and  replaced  by  an  as- 
phalt footwalk  containing  an  area  of  172  square  yards,  and  the  ground 
bordering  the  same  raised  to  grade  with  soil  and  seeded.  An  asphalt 
pavement  covering  an  area  of  1,029  square  yards  was  laid  on  the  road^ 
way  in  northwest  part  of  grounds  from  its  entrance  at  Tenth  and  B 
streets  NW.  to  join  the  pavement  heretofore  constructed  on  that 
roadway,  and  the  ground  bordering  the  new  pavement  seeded;  420 
linear  feet  of  new  brick  gutter  20  inches  wide  were  constructed  along 
the  margins  of  the  new  pavement,  155  linear  feet  of  old  gutters  taken 
up  and  relaid,  and  214  Imear  feet  brought  into  line.  There  were  also 
constructed  about  87  linear  feet  of  cobblestone  gutter  30  inches  wide. 
About  349  cubic  yards  of  gravel  excavated  in  constructing  the  new 
asphalt  pavement  and  about  126  cubic  yards  removed  from  the  vacant 
animal  pens  in  rear  of  the  Smithsonian  Institution  were  used  in  repair- 
ing the  roadways  in  park,  and  105  square  yards  of  old  asphalt  walk  were 
resurfaced.  An  earth  mound  was  constructed  around  the  sarcophagus 
in  front  of  National  Museum  and  sodded,  and  an  excavation  10  feet 
long,  4  feet  wide,  and  18  inches  deep  was  made  at  the  east  end  of  the 
building  to  receive  the  cast  of  an  Irish  elk  removed  from  the  Museum. 
After  the  cast  was  set  the  ground  around  the  same  was  sodded.  A 
short  gravel  walk  was  constructed  in  front  of  the  tool  house,  the  bor- 
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ders  of  some  of  tlio  walks  in  the  grounds  sodded,  and  the  ground  border- 
ing the  asphalt  walk  from  Twelfth  street  to  the  Smithsonian  Institu- 
tion was  lowered  to  conform  to  the  grade  of  that  walk  and  resodded. 
The  broken  surface  of  the  margins  of  the  asphalt  roadway  from  the 
institution  building  to  Twelfth  street  was  repaired  and  the  asphalt 
pavement  between  the  wings  of  the  Army  Medical  Museum  was  resnr- 
fiiced,  the  work  on  both  having  been  done  without  expense  to  the 
United  States  under  the  provisions  in  the  contracts  which  require  the 
pavements  to  be  kept  in  order  for  five  years  after  construction.  Be- 
pairs  were  made  to  some  of  the  stake  and  wire  fences  erected  to  prev^t 
trespassing,  old  plank  was  laid  during  the  winter  over  bad  places  oa 
footwalks,  and  tiiree  dead  deciduoiis  trees  and  eighteen  half  dead  ever- 
green trees  in  the  grounds  were  cut  down  and  removed. 

RESERVATION    101,    VIRGINIA  AND    MARYLAND  AVENUES,   BETWEEN 
SEVENTH  AND  NINTH   STREETS,  SW. 

In  April  a  plank  walk  was  laid  across  a  portion  of  the  reservation  in 
the  prolongation  of  Eighth  street,  crossing  so  much  of  the  reservation 
as  has  not  been  appropriated  by  the  Baltimore  and  Potomac  Railroad 
Company. 

HENRY  AND   SEATON  PARKS. 

About  200  cubic  yards  of  gravel  was  used  in  resur&cing  the  road- 
ways leading  to  the  bridge  across  the  railroad  tracks  on  Sixth  street, 
about  40  cubic  yards  were  used  in  raising  the  grade  of  the  walk  near 
the  railroad  depot  in  Henry  Park,  the  plank  walk  near  the  mound  in 
that  park  was  repaired,  stake  and  wire  fences  to  prevent  trespassing 
were  erected,  and  some  of  the  old  fencing  repaired.  In  Seaton  Park 
two  half-dead  peach  trees  and  one  dead  willow  tree  were  taken  uj>  and 
removed,  repairs  made  to  the  gravel  walks,  and  a  new  platform  placed 
to  the  watchman's  lodge.  During  the  winter  months  old  plank  was  laid 
over  bad  places  on  the  walks  in  these  parks. 

GRANITE  CURBING  ABOUT  LAFAYETTE  SQUARE. 

A  curbing  of  dressed  granite  has  been  placed  around  Lafayette  Square. 
The  material  was  furnished  and  set  under  contract,  while  the  work  of 
opening  trenches  and  restoring  the  ground  after  the  curb  was  set  was 
performed  by  workmen  employed  by  this  office.  The  total  length  of 
curb  set  was  1,899  linear  feet  of  straight  curb,  with  93  linear  feet  of 
circular  curb,  and  16  terminal  piers  at*  the  park  entrances,  excepting 
the  entrance  at  southeast  corner  of  park,  where  two  granite-block  piers 
with  wing  walls  were  constructed.  Ornamental  lamp-posts  and  gas 
lamps  were  erected  on  each  of  these  two  piers. 

GRANOLITHIC  PAVEMENT  ON  SIDEWALK  ON  PENNSYLVANIA  AVENUE, 
IN  FRONT  OF  EXECUTIVE  MANSION  GROUNDS. 

The  old  flagging  pavement  on  this  sidewalk  was  taken  up  and  re- 
placed by  a  granolithic  pavement,  and  the  openings  around  the  trees 
which  stand  along  the  center  of  the  sidewalk  were  inclosed  with  grano- 
lithic curbing,  the  work  being  done  under  contract.  The  total  area  of 
pavement  laid  was  2,697  square  yards  and  the  total  length  of  curbing 
constructed  was  459  linear  feet.    After  the  curbing  was  placed  the 


Digitized  by  VjOOQIC 


APPENDIX -BBB — PUBLIC    BUILDINGS   AND   GROUNDS.      3391 

oi>ening8  were  filled  with  soil  and  sodded.  That  portion  of  the  flagged 
pavement  of  the  sidewalk  on  the  east  side  of  the  grounds  which  joins 
the  new  granolithic  pavement  was  taken  up  and  lowered  over  an  area 
of  9  by  24:  feet  to  mak^  it  conform  to  the  grade  of  the  latter. 

m'pheeson  square. 

This  square,  situated  at  Vermont  avenue  and  Fifteenth  street,  be- 
tween I  and  K  streets,  NW.,  was  entirely  remodeled  during  the 
year.  The  iron  post  and  chain  fence  inclosing  it  was  taken  down  and 
removed.  The  material  composing  the  old  asphalt  walks  was  exca- 
vated and  removed  and  the  openings  left  thereby  filled  up  with  earth 
and  clay.  The  grade  of  the  entire  surface  of  park  was  raised,  the 
ground  surfaced  with  the  soil  which  was  removed  when  the  new  grad- 
ing was  commenced,  and  seeded.  A  mound  of  earth  was  constructed 
around  the  statue  of  General  McPherson,  covered  with  soil  and  sodded. 
New  walks  were  constructed  on  more  graceful  lines,  and  an  asphalt 
pavement  covering  an  area  of  1,100  square  yards  laid  upon  them,  and 
their  margins  sodded.  The  drinking  fountain  and  gas  lamp  combined 
was  taken  down  and  removed  to  Seaton  Park,  and  the  two  in  that  park 
were  removed  therefrom  and  reerected  in  McPherson  Square,  one  at  the 
north  side  and  one  at  the  south  side  of  the  statue,  and  necessary  water, 
drain,  and  gas  pipe  for  their  service  laid  and  connected.  Twenty- 
one  large  shade  trees  and  seventy  shrubs  that  were  in  the  way  of 
improvements  were  removed.  !N^ine  hundred  and  sixty  linear  feet  of 
granite  curb,  removed  from  the  reservations  at  Pennsylvania  avenue, 
Fourteenth  and  E  streets,  ITW.,  and  Pennsylvania  avenue.  Twentieth 
and  I  streets,  NW.,  were  redressed  and  set  in  place  around  the  square 
and  a  sod  border  laid  on  the  inner  side  of  curb. 

JUDICLABY  SQUABE. 

Worn  portions  of  the  gravel  roadways  in  this  park  were  resurfaced. 
An  iisphalt  pavemect,  covering  an  area  of  338  square  yards,  was  laid 
on  the  gravel  roadway  leading  from  Fourth  street  to  east  entrance  to 
the  Pension  Office  building,  30  feet  of  20-inch  cobblestone  gutter  relaid, 
and  a  line  of  new  brick  gutter  laid  at  west  end  of  the  building.  An 
asphalt  footwalk  was  laid  on  the  north  side  of  the  building  and  the 
asphalt  walk  running  across  the  park  from  Fourth  to  Fifth  streets  along 
the  line  of  E  street  was  widened  3  feet  for  its  entire  length.  In  widen- 
ing this  walk  it  was  found  necessary  to  remove  and  rebuild  two  drain 
traps  and  take  dawn  and  reset  four  lamp-posts  which  were  on  the  line 
of  the  improvement.  The  -total  area  of  asphalt  footwalk  constructed 
in  this  park  during  the  year  was  639  square  yards.  Two  crossings  on 
the  E  street  roadway  were  repaired,  and  3  feet  were  added  to  the  gran- 
ite-block entrances  of  the  two  roadway*  leading  to  the  court-house.  A 
group  of  trees  and  shrubs  was  planted  on  the  lawn  at  south  front  of 
Pension  Office  building,  and  a  group  was  also  planted  around  the  new 
air  duct  on  west  side  of  court-house  and  the  ground  around  the  duct 
sodded.  During  the  winter  a  plank  walk  3  feet  wide  was  laid  along 
the  east  side  of  center  roadway  between  the  E  and  F  street  roadways, 
leading  toward  Pension  Office.  A  new  valve  was  placed  on  the  water 
pipe  supplying  the  watchman^s  lodge,  and  a  new  bowl  placed  in  the 
closet  in  the  lodge. 

In  view  of  the  fact  that  the  Twenty-sixth  Annual  Encampment  of  the 
Grand  Army  of  the  Kepublic  is  to  be  held  in  this  city  in  September 
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next,  it  was  considered  appropriate  to  make  the  floral  display  in  the 
public  grounds  a  little  more  elaborate  this  season  than  usual.  Judiciary 
Square  was  selected  as  the  best  place  for  the  purpose,  and  (^0  additional 
flower  beds  have  therefore  been  laid  out  in  that  park  at  the  east^  west, 
and  south  sides  of  the  Pension  Office  building.  The  plantings  of  these 
beds  are  designed  to  represent  the  badges  of  the  different  army  corps, 
and  of  the  Grand  Army  of  the  Eepublic. 

RESERVATION  NO.  34. 

This  triangular  reservation,  situated  on  the  north  side  of  Pennsyl- 
vania avenue,  between  Seventh  and  Eighth  streets  W.,  was  entirely 
remodeled  during  the  year.  The  x>ost  and  chain  fence  was  taken  down 
and  removed.  The  grade  of  the  reservation  was  raised,  the  ground  sur- 
faced with  the  soil  which  was  removed  to  permit  of  the  regrading,  gravel 
walks  constructed,  and  the  triangle  inclosed  with  a  curbing  of  dressed 
granite.  Sixteen  large  shade  trees  around  the  border  were  removed  and 
tall  branches  cut  from  those  remaining.  The  new  lawn  surfaces  were 
seeded  and  their  margins  sodded,  two  large  flower  vases  set  in  position, 
and  the  reservation  planted  with  shrubs. 

RESERVATIONS    NORTH    OF    PENNSYLVANIA  AVENUE    AND  WEST    OP 

THE  CAPITOL. 

In  Lafayette  Square  an  asphalt  footwalk  covering  an  area  of  50  square 
yards  was  laid  on  the  gravel  path  west  of  the  Lafayette  statue  and  257 
square  yards  of  old  asphalt  footwalk  were  resurfaced.  In  June  a  large 
and  handsome  group  of  palms  and  other  foliage  plants  was  made  at  the 
central  entrance  from  Pennsylvania  avenue  upon  the  site  originally 
selected  for  the  statue  to  Gen.  Lafayette,  which  was  left  bare  by  the 
removal  to  another  location  of  the  gl*anite  subbase  of  the  pedestal  for 
that  statue. 

In  Franklin  Square  worn  portions  of  the  gravel  walks  were  repaired 
and  207  square  yards  of  asphalt  walk  were  resurfaced. 

Keservation  No.  20,  at  the  intersection  of  Pennsylvania  avenue, 
Twenty-eighth,  and  M  streets  !N^W.,  was  remodeled.  An  iron-pos^aDd 
chain  fence  was  erected  around  the  triangle,  the  gravel  walk  around 
the  fountain  basin  and  the  curb  on  the  borders  of  same  removed,  the 
ground  left  open  thereby  filled  up  and  converted  into  lawn  surface  and 
seeded  down,  the  borders  of  the  reservation  sodded,  and  31  shrabs 
planted. 

In  Washington  Circle  worn  portions  of  the  gravel  jralk  were  resur- 
faced, new  brick  gutters  laid  along  their  margins  where  there  were  bad 
washes,  and  six  new  brick  drain  traps  built  and  connecte^w  with  the 
main  drains. 

In  Keservation  No.  26,  at  the  intersection  of  Pennsylvania  avenne, 
Twenty-first,  and  I  streets  NW.,  17  loads  of  gravel,  removed  from  Res- 
ervation 20,  were  used  in  repairing  gravel  walks.* 

The  granite  coping  which  supported  the  high  iron  fences  formerly 
inclosing  the  reservations  at  Pennsylvania  avenue,  Twentieth,  and  I 
streets,  and  Pennsylvania  avenue.  Fourteenth,  and  E  streets  NW.was 
taken  up,  redressed,  and  removed  to  McPherson  Square;  the  reserva- 
tions were  cleaned  up,  and  at  Twentieth  street  the  trench  left  open  by 
the  removal  of  the  curb  was  filled  in  and  the  ground  around  the  borders 
of  the  triangle  regraded. 

lu  Mount  Vernon  Square  a  plank  walk  4  feet  wide  was  laid  fiwm  the 
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northeast  ta  the  southwest  corner  of  the  square  over  the  asphalt  walks 
that  are  much  worn. 

The  circle  at  the  intersection  of  Massachusetts  and  New  Jersey  ave- 
nues and  First  and  G  streets  KW.,  known  as  Eeservation  No.  74, 
was  improved.  It  wns  inclosed  with  an  iron  postandchain  fence,  the 
soil  on  worn  portions  of  the  lawn  surface  loosened  and  sown  down  in 
grass  se^d,  and  twelve  American  linden  trees  plated  around  the  bor- 
der within  the  line  of  fence. 

BTATUE  TO  MEMORY  OF  GENERAL  LAFAYETTE  AND  HIS  COMPATRIOTS. 

Two  ornamental  iron  lamp-posts,  with  arc  gas  lamps,  were  erected 
upon  the  granite-block  piers  at  the  southeast  entrance  to  ^Lafayette 
Square,  one  northeast  and  the  other  southwest  of  the  statue  to  the 
memory  of  Gen.  Lafayetfe  and  his  compatriots. 

PUBLIC  RESERVATIONS  OCCUPIED  BY  THE  BALTIMORE  AND  POTOMAC 
RAILROAD  COMPANY  AND  THE  BALTIMORE  AND  OHIO  RAILROAD 
COMPANY. 

Attention  is  again  invited  to  the  fact  that  without  authority  of  law, 
and  in  violation  of  section  223  of  the  Revised  Statutes  relating  to  the 
District  of  Columbia,  the  Baltimore  and  Potomac  Eailroad  Company 
is  now  occupying  reservations  Nos.  101, 105, 109, 174, 177, 178, 241,  and 
309,  and  the  Baftimore  and  Ohio  Bailroad  Company  is  occupying  Bes- 
ervation  201. 

This  oflSce  has  reported  from  time  to  time  the  facts  of  the  occupancy 
of  some  of  these  reservations  by  the  railroad  companies,  and  the  sub- 
ject has  been  referred  to  the  law  oflBcers  of  the  Government,  with  the 
request  that  such  action  may  hs  taken  as  will  be  necessary  for  the  pro- 
tection of  the  interests  of  the  United  States. 

RESERVATIONS  EAST   OF  THE  CAPITOL, 

In  Reservation  'No.  17,  Garfield  Park,  repairs  were  made  to  the 
gravel  roadways,  43  trees  and  170  shrubs  were  planted,  and  2  dead 
trees  and  4  dead  shrubs  removed  from  the  eastern  section  of  the  park. 

In  Lincoln  Park  repairs  were  made  to  the  gravel  walks,  and  the 
plumbing  of  the  closet  in  watchman's  lodge  was  repaired. 

In  Stanton  Park  temporary  plank  walks  were  laid  during  the  winter 
over  wet  places  on  the  gravel  paths. 

Repairs  were  made  to  the  gravel  road  in  Marion  Park. 

PARK  SETTEES,  COMPOST,  TOOLS,  AND  REMOVING  SNOW  AND  ICE. 

During  the  year  329  park  settees  were  repaired  and  about  300  re- 
nainted,  stakes  with  irons  for  fastening  down  settees  were  made,  and 
loose  settees  in  various  parks  were  refastened  in  position. 

Three  hundred  and  forty-nine  cubic  yards  of  stable  manure  and  570 
cubic  yards  of  soil  were  purchased,  thoroughly  mixed,  and  the  compost 
thus  formed  wa^  spread  upon  the  lawns  of  various  parks  during  the 
winter  and  raked  in  in  the  spring.  Twenty  tons  of  Peruvian  guano 
was  also  purchased,  mixed  with  soil,  and  sown  over  the  lawns  of  vari- 
ous parks  where  the  manure  compost  had  not  been  spread. 

The  various  tools  and  appliances  used  in  prosecuting  the  work  upon 
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the  public  grounds  were  kept  in  good  repaijr,  and  purchases  of  new 
tools  were  made  from  time  to  time  as  required. 

During  the  winter  the  snow  and  ice  were  removed  from  the  walks 
through  the  various  parks  and  the  pavements  surrounding  them  after 
each  storm,  excepting  the  last  storm  of  the  season  in  Mardhi,  when  the 
balance  of  the  appropriation  remaining  on  hand  was  not  sufficient  to  do 
all  of  the  work  required.  On-  that  occasion  only  one-half  the  width  of 
the  pavements  and  walks  of  the  more  prominent  parks  could  be  cleaned 
(excepting  those  in  front  of  the  Executive  Mansion,  which  were  en- 
tirely cleaned),  and  the  pavements  of  Rawlins  Square,  Reservation  No. 
101,  three  circles  and  twenty-one  triangular  reservations  could  not  be 
cleaned  at  all.  In  January  this  office  recommended  that  an  additional 
appropriation  of  $1,000  be  made  for  use  during  the  remainder  of  the 
season,  and  an  estimate  for  that  purpose  waa  duly  submitted  to  Con- 
gress.   The  funds,  however,  were  not  provided. 

CONSTRUbTING,  RKPAIBING,  AND  PAINTING  IBON  FENCES,  CONSTRUCT- 
ING STONE  COPING  ABOUT  RESERVATIONS,  PAINTING  VASES,  ETC. 

Iron  post-and-chain  fences  were  erected  around  Reservation  No.  20,  at 
Pennsylvania  avenue,  Twenty-eighth,  andM  streets  NW.,  and  Reserva- 
tion No.  74,  at  Massachusetts  and  New  Jersey  avenues,  Fii*st  and  G 
streets  NW.,  and  granite  coping  was  placed  around  McPherson  Squwe 
and  Reservation  34,  on  the  north  side  of  Pennsylvania  avenue,  between 
Seventh  and  Eighth  streets  NW.  Necessary  repairs  were  made  to  the 
iron  post-and-rail  fence  around  the  triangular  reservation  on  Massa- 
chusetts avenue,  between  Third  and  Fourth  streets  NW. 

The  high  iron  fence  of  the  grounds  at  the  north  front  of  the  Executive 
Mansion,  the  lampposts  and  lamps  in  Smithsonian  grounds,  Henry 
and  Seaton  parks,  Franklin,  Lafayette,*Lincoln,  Stanton,  Folger,  and 
Marion  parks,  and  the  inclosed  grounds  south  of  Executive  Mansion, 
the  ironpost-and-chaiu  fence  inclosing  Judiciary  Square,  and  the  lamp- 
-posts  and  lamps  therein,  were  repainted,  as  were  also  the  ironpost-and- 
chain  fences  inclosing  the  reservations  at  Massachusetts  and  New 
Jersey  avenues.  First  and  G  streets  N  W. ;  New  York  avenue,  Firet  and 
M  streets  N W. ;  Pennsylvania  avenue.  Twenty-eighth  and  M  streets 
N  W. :  and  a  portion  of  that  inclosing  Farragut  Square.  Ten  iron  vases 
in  different  parks  were  painted,  and  those  in  McPherson  Square  were 
varnished.  The  walls  of  the  watchmen's  lodges  in  Franklin,  Judiciary, 
and  Lincoln  squatres  were  cleaned,  pointed  up,  and  calcimined,  the  new 
caps  on  the  iron  fence  posts  of  reservations  on  Pennsylvania  avenue,  be- 
tween Fourth  and  Ninth  streets  east,  were  painted,  and  a  number  of  sign 
boards  for  use  on  park  lawns  and  roads  and  some  small  signs  for  de^g- 
nating  trees  and  shrubs  were  painted  and  lettered.' 

WATEB  PIPES,  FOUNTAINS,   AND  GAS  LAMPS. 

# 

Attention  was  paid  to  the  water  pii>es  in  the  public  grounds  during 
the  year  and  such  repairs  made  as  were  required.    In  the  autumn  the 
water  was  shut  off  from  the  pipes,  the  hose  valves  removedJiherefrom 
and  stored  in  the  nursery  shops,  and  during  the  winter  the  ^ 
were  examined  and  those  requiring  it  repaired;  in  the  spring  the; 
replaced  upon  the  pipes  and  the  water  turned  on.    Additional  li 
water  pipe  were  laid,  as  follows :  In  the  Executive  Mansion  grouni 
feet  of  IJ-inch  pipe,  with  two  hose  valves  and  two  street  washers ;  i 
ervation  No.  168,  at  New  York  avenue,  First  and  M  streets^  NVi 
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feet  of  2-iiich  pipe,  3  feot  of  l^l-inch  pipe,  one  2iiich  slmt-oif  valve,  and 
one  H-inch  hose  valve;  in  Keservatioh  No.  74,  at  Massaeliusetts  and 
.  New  Jersey  avenues,  l^irst  and  G  streets,  NW.,  53  feet  of  2-inch  pipe, 
6  &et  of  H-inch  pipe,  two  2-ineh  shut-off  valves,  and  o«e  l^-inch  hose 
valve;  in  the  Monument  grounds,  170  feet  of  2-inch  pipe,  3  feet  of 
l^-inch  pipe,"  and  oiie*lJ-inch  hose  valve;  in  the  Nursery  grounds,  80 
feet  of  IJ-inch  pipe  and  two  IJ-inch  hose  valves.  The  standpipe  for 
the  hose  valve  and  the  stopcock  box  in  the  reservation  on  north  side 
of  Pennsylvania  avenue,  between  Seventh  and  Eighth  streets,  were 
raised  to  conform  to  the  new  grade  of  the  grounas,  four  of  the  old  shut- 
off  valves  in  as  many  different  reservations  were  removed  and  replaced 
by  new  valves,  and  a  fish  trap  was  placed  upon  one  of  the  mains  in 
the  Monument  grounds  to  prevent  fish  getting  into  the  pipe  supply- 
ing water  to  the  engine  room  and  boiler  house  of  the  Washington  Mon- 
ument. That  x>ortion  of  the  pipe  line  which  supplies  the  Executive 
Mansion  with  water  from  the  Franklin  Square  spring  which  lies  on 
New  York  avenue,  between  Fourteenth  and  Fifteenth  streets,  was 
changed  from  the  middle  of  the  avenue  to  the  south  side,  and  at  Fif- 
teenth street  it  was  lowered  and  a  bh)w-oft*  pipe  i)ltK^ed  upon  it,  in 
order  to  get  the  line  out  of  the  way  of  the  construction  of  the  new 
cable  road,  the  work  being  done  by  the  Washington  and  Georgetown 
Kailroad  Company  without  cost  to  the  United  States.  Breaks  in  other 
parts  of  this  pipe  line  were  repaired  by  this  office.  Complaint  having 
been  made  of  a  disagreeable  and  nauseating  taste  to  the  spring  water 
supplied  to  the  Capitol,  a  sample  of  the  water  was  analyzed  by  Acting 
Assistant  Surgeon  W.  M.  Mew,  U.  S.  Army,  through  the  courtesy  of  the 
Surgeon-General  of  the  Army.  The  analysis  showed  the  water  to  be 
of  exceptional  purity.  Old  and  unserviceable  hose  valves  were  replaced 
by  new  valves  as  needed,  and  3,600  feet  of  new  rubber  hose  was  pur- 
cha^sed  to  replace  old  hose  no  longer  serviceable. 

Necessary  attention  was  paid  to  the  fountains.  The  bottom  of 
the  basin  of  large  fountain  north  of  Executive  Mansion  was  recoated 
with  cement,  the  joints  of  the  stone  coping  grouted,  and  the  large  jet 
repainted;  eight  additional  brick  receptacles  for  holding  soil  for  water 
lilies  were  built  in  the  ba«in  of  fountain  south  of  the  Mansion,  neces- 
sary repairs  made  to  the  basin  and  to  the  4-inch  valve  controlling  the 
water  supply  of  the  fountain  west  of  the  Mansion.  The  basins  of  the 
fountains  in  Franklin  Square  and  Iowa  Circle  were  repaired,  obstruc- 
tions removed  from  waste  pipe  of  the  latter,  new  overflow  pipes  placed 
in  the  basins  of  fountains  at  Pennsylvania  avenue  and  Ninth  street, 
N W.  and  New  York  avenue  and  Tenth  street  NW.,  and  a  new  shut  ofT 
valve  placed  on  the  pipe  supplying  the  latter.  The  old  waste  pipe  of 
the  fountain  in  Sherman  Park  was  taken  up  and  replaced  by  new  pijie 
and  repairs  made  to  the  jets,  overflow  pipes,  and  strainers  of  various 
fountains  as  required.  Two  drinking  fountains  in  Seaton  Park  were 
taken  down  and  reerected  in  McPherson  Square,  and  one  in  the  lat- 
ter square  was  removed  therefrom  and  placed  in  Seaton  Park,  New 
shut-off  valves  were  placed  in  i)osition  for  the  drinking  fountains  in 
Judiciary,  Eawlins,  and  Mount  Vernon  squares,  Washington  Circle, 
and  the  two  reservations  at  Massachusetts  avenue  and  Eleventh 
street  NW.,  and  obstructions  were  removed  from  the  waste  pipes  of 
those  in  the  two  reservations  last  mentioned  and  of  one  in  the  Smith- 
sonian Grounds.  Repairs  were  made  to  the  drinking  fountain  in  Wash- 
ington Circle  and  those  in  the  Smithsonian  grounds,  Henry  and 
Seaton  parks.  Judiciary,  Franklin,  Lafayette,  Lincoln,  Farragut,  and 
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McPherson  squares  were  repainted,  and  the  two  in  the  latter  park  were 
varnished.  ^ 

Two  additional  lamp-posts  and  lamps  were  erected  in  Judiciary  Square 
upon  the  line  o{  the  F  street  roadway  and  the  positions  of  four  lany)- 
posts  on  the  E  street  roadway  were  changed.  A  new  top  and  lamp 
were  placed  upon  one  of  the  lamp-posts  in  the  Smithsonian  grounds. 
Tbe  gas  lamps  in  the  various  parks  were  maintained  in  good  condition 
during  the  year,  broken  glass  in  the  lanterns  being  replaced  by  new  as 
required.  The  average  number  of  single  burners  lighted  nightly  diu'- 
ing  ti^e  year  was  309.    ' 

EXECUTIVE  MANSION,  GREENHOUSES,  AND  GROUNDS. 

,  In  the  basement  corridor  and  small  pump  room  the  old  wooden  base 
boards  and  old  stone  flagging  were  removed,  new  floors  and  base  boards 
of  Portland  cement  constructed,  floors  of  similar  material  laid  in  the 
elevator  pump  and  tank  room  and  in  the  old  storeroom,  and  the  walls 
of  all  th(»se  apartments  scraped  and  calcimiued.  Two  new  partitions, 
each  24:  feet  long  and  10  feet  high,  were  erected  to  separate  the  ele- 
vator pump  and  tank  room  and  the  old  storeroom  from  the  hallway  be- 
tween, and  a  new  wooden  floor  was  laid  in  the  tank  room.  The  large 
water  Alter  was  removed  from  the  basement  corridor  and  placed  in  a 
small  room  opposite  the  tank  room,  and  necessary  connections  made 
with  the  system  of  pipes.  A  new  storage  closet  was  constructed  in  the 
basement,  repairs  made  to  the  windows  and  doors  and  to  the  kitchen 
ranges,  larger  pipes  introduced  for  furnishing  the  bath  rooms  with 
an  increased  supply  of  rain  water,  and  necessary  pipe  run  and  connected 
for  supplying  hot  water  to  the  executive  offices.  In  the  laundry  the 
old  floor  was  removed,  a  tile  floor  upon  a  concrete  foundation  laid,  the 
walls  tiled  to  a  height  of  5  feet  from  the  floor,  a  new  iron  sink  and  new 
soapstone  washtnbs  placed  in  position,  ana  new  galvanized  hoods 
placed  over  the  latter,  a  dry  closet  for  drying  clothes,  a- new  steam 
boiler  for  operating  it,  and  a  new  soapstone  clothes  boiler,  blso  to  be 
oi>erated  by  steam,  placed  in  position.  The  old  floors  of  the  two  small 
rooms  adjoining  the  laundry  were  taken  up,  ccmcrete  foundations  laid 
and  new  wooden  floors  placed  upon  them,  and  the  walls  and  ceilings  of 
the  rooms  scraped  and  calcimined.  In  the  servants'  bathroom  in  base- 
ment the  floor  and  lower  i)art  of  walls  were  laid  in  tiles,  a  new  bath- 
tub put  in,  the  walls  and  ceilings  scraped  and  calcimined,  and  the  wood- 
work repainted.  On  the  first  floor  the  walls  and  ceiling  of  the  hall 
between  ea^t  room  and  entrance  vestibule,  and  of  the  hall  on  second 
floor  above  and  the  stairways  and  landing  between,  were  painted  and 
decorated,  the  cornices  tinted,  and  the  woodwork  varnished.  The 
walls  and  ceilings  of  the  gieen  parlor,  the  state  dining  room,  and 
the  entrance  vestibule  were  redecorated  and  the  woodwork  repainted, 
new  window  shades,  curtains,  and  laces  hung,  and  new  carpets  laid  in 
the  two  former  rooms;  new  carpet  laid  in  the  east  room,  and  the  fur- 
niture of  that  room  reupholstered  and  recovered.  A  new  service  of 
glassware  and  some  new  decorated  china  tableware  for  the  state  dining 
room  were  purchased.  The  ceilings  of  the  elevator  landings  on  first 
and  second  floors  were  papered  and  the  walls  painted,  the  walls  of  the 
elevator  shaft  calcimined,  the  pipes  in  shaft  painted,  repairs  made 
to  the  elevator,  the  car  (^leaned  and  refinished  in  hard  oil,  and  the  net- 
work on  elevator  landings  rebronzed.  On  the  second  floor  the  walls 
and  ceilings  of  the  southwest  bedchamber  were  repapered,  the  cornices 
tinted  and  the  woodwork  painted,  and  a  new  portable  grate  was  placed 
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in  the  fireplace  of  one  bedroom.    la  the  southwest  bath  room  the  old 

bath  tub  and  closet  were  replaced  by  new  ones,  a  new  tile  floor  laid, 

.  /"'      the  wooden  partition  faced  with  marble  slabs,  two  large  marble  slabs 

/* '  set  in  place  back  of  the  bath  tub,  and  the  walls  and  ceiling  and  wood- 
•]"  -  wojpk  painted.  In  the  large  bath  room  at  north  front  the  closets,  old 
bath  tulfs  and  plumbing  were  taken  out,  new  pipes  introduced,  the  floor 
and  lower  part  of  walls  tiled  and  marble  door  jambs  and  sills  put  iu, 
the  closets  replaced,  two  new  bath  tubs,  one  foot  tub  and  two  marble-top 
washbasins  set  in  place,  and  the  walls  scraped  and  painted.  The  walls 
and  ceilhigs  of  the  closet  adjoining  theelevator  landing  were  also  pnintt^d. 
New  carpet  was  laid  in  the  upper  corridor  and  on  the  elevator  hall. 
IT  ^  In  the  autumn  all  carpets  were  reMid  and  curtains  rehung,  and  in 
the  spring  the  carpets  were  removed  from  the  floors,  the  curtains  taken 
down  and  the  rooms  arranged  tor  the  summer.  Kepairs  were  made  to 
the  tin  roof  of  the  mansion  and  to  the  copper  leaders  therefrom,  and 
improvements  were  made  in  the  running  of  the  overflow  pipe  from 
large  water  tank  in  giu'ret.    The  chandeliers  were  overhauled  and 

^\        cleaned,  repairs  made  to  gas  fixtures  and  plumbing  arrangements,  and 
necessary  attention  paid  to   the  electric-lighting  fixtures.    The  exit 

J".         bridge,  storm  house,  and  cloak  boxes  used  at  official  receptions  were 

"~  repaired  and  painted,  or  siKiined,  as  required,  and  the  boxes  renurabere<l. 

,  '^         Repairs  were  made  to  some  of  the  furniture  and  some  new  floor  linen 
waw  purchased.    Few  sash  chains  wert*  placed  to  those  windows  re- 

'\         quiring  them  and  minor  carpentry  repairs  made  as  required.    The  bases 

'^  '^         of  columns  and  the  lamps  on  the  north  poitico  were  repainted.     A 
severe  storm  which  visited  this  city  on  November  23  last  did  consider- 

^  able  damage  to  the  mansion.    About  30  linear  feet  of  the  stone  balus- 

■''  trade  above  the  cornice  on  the  east  end  o^  the  building  was  blown 

down,  and  in  its  fall  crushed  a  portion  of  the  east  porch.    The  porch 

''■•■         was  restored  so  far  as  the  condition  of  the  stones  would  permit,  but  its 
»  conipletion  and  the  restoration  of  tha  balustrade  will  have  to  be  de- 

L*  ferred  until  additional  funds  are  provided  by  Congress.    The  t4ilegraph, 

telephone,  and  fire-alarm  wires,  which  were  also  thrown  down,  were 

*'  replaced. 

The  work  of  introducing  wires  and  fixtures  for  electric  lights,  which 
was  not  quite  finished  at  the  close  of  the  fiscal  year  1891,  was  completed 

:   V      during  the  early  part  of  the  present  fiscal  year.    Chandeliers  were  hung 
iiLthe  pantry  and  in  bedrooms  not  hitherto  provided  with  them.    An 

r  additional  fixture  was  placed  on  the  ceiling  of  Red  Koom,  wall  brackets 

put  up  in  State  dining  room  and  switch  wires  run,  and  glass  place<l 
upon  some  of  the  chandeliers.  Wires  were  run  and  lamps  placed  in  the 
laundry,  and  in  the  propagating  and  camelia  greenhouses,  and  the  con- 
servatory was  completed.  Two  chandeliers  in  one  of  the  rooms  on  second 
floor  were  taken  down,  rehung  in  other  rooms,  and  two  new  chand(4iers 
were  placed  in  the  former  room.  A  storeroom  in  the  basement  was 
wired  and  two  additional  brackets  were  placed  in  lower  corridor,- at 
entrance  to  conservatory.  A  meter  for  recording  the  quantity  of  elec- 
tric current  furnished  the  Mansion  from  tKe  dynamos  in  the  State,  War 
and  Navy  Departments  building  was  purchased  and  placed  in  position. 
The  lead  covering  of  one  of  the  three  cables  conveying  the  current  to  the 
Mansion  having  become  corrocled  in  places,  it  was  taken  out  of  the 
conduit,  cleaned,  encased  in  rubber  hose  and  replaced.  A  new  (!able 
^was  also  placed  in  the  conduit  for  use  in  place  of  another  of  the  original 
cables  that  wa«  not  working  satisfactorily. 

At  the  stable  of  the  Mansion  an  addition,  36  feet  deep  and  38  feet 
wide,  to  the  shed  between  the  carriage  houses  was  constructed  and 
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closed  in  attbo  end  with  a  wood  and  glass  partition  with  sliding  doors. 
A  new  tin  roof  was  i)laeed  upon  the  old  part  of  the  shed  and  a  new 
slat  walk  laid  over  a  portion  of  it.  Some  minor  carpentry  and  glazing 
repairs  were  made  in  the  stable  and  slight  repairs  made  to  its  slate 
roof.  About  35  square  yards  of  the  asph^t  pavement  at  the  west  front 
of  the  stable  was  repaired  and  32  square  yards  of  the  pavement  adjoin- 
ing the  doors  of  tlie  shed  between  the  carriage  houses  was  taken  up 
and  relaid  in  such  manner  as  to  prevent  the  water  from  running  onder 
the  doors. 

Necessary  repairs  were  made  to  the  greenhouses.  In  the  large  rose 
house  a  new  bench,  82  feet  long  and  4  feet  wide,  consisting  of  an  iron 
frame  with  slate  slabs  was  erected,  3  new  doors,  4  new  posts,  12  new 
rafti^rs,  70  feet  of  new  sill,  60  feet  of  8-inch  facia,  and  some  new  scroll 
ridge  plate  and  eaves  plate  put  in,  and  the  east  end  of  house  and  46 
sash  repaired.  In  the  small  rose  house  2  new  posts  and  24  feet  of  8-inch 
facia  were  put  in  and  the  east  end  of  the  house  repaired.  In  the  came- 
lia  house,  10  new  posts,  42  feet  of  new  sill,  9  new  sash,  100  feet  of  new 
beading,  70  feet  of  new  plate,  63  feet  of  facia,  and  22  feet  of  eaves 
lK>ard  put  in,  and  3  sashes  rexmired.  The  old  boiler  of  this  house  was 
replaced  by  a  new  one,  which  was  walled  in,  the  flues,  pipe,  and  smoke- 
stack cleaned,  and  about  30  feet  of  new  pipes  f)ut  in.  In  the  conserva- 
tory, 9  new  lafters  with  facia  and  moldings,  1  new  girder,  1  new  cen- 
ter post.  160  feet  of  new  plate,  and  225  feet  of  new  facia  put  m,  5  large 
roof  sasn  repaired,  104  ventilating  sash  taken  down,  eased  and  rehung, 
the  interior  of  the  building  repainted,  and  2  new  breastplates  put  in 
the  large  steam  boiler  which  heats  the  house.  Some  new  tin  gutters 
and  down  spouts  were  also  placed  upon  the  conservatory  and  camelia 
house.  Two  large  doors  were  hung  at  the  entrances  to  potting  room, 
ajid  in  the  water-closet  under  conservatory  the  old  woodfloor  and  wain- 
scot was  removed  and  replaced  by  a  floor  of  Portland  cement,  and  a 
slate  wall  plate  set  back  of  and  a  slate  sill  set  under  the  urinals.  Re- 
pairs were  made  to  two  cold  frames,the  old  smokestack  on  propagating 
house  replaced  by  a  new  stack  of  galvanized  iron,  and  a  new  boiler 
imrcliased  and  placed  in  position  for  heating  tlie  grapery  in  place  of 
the  old  one  that  had  become  unserviceable.  A  flagstone  walk  3^4  feet 
long  was  laid  south  of  large  rose  house,  east  and  south  of  camelia 
house,  and  south  and  west  of  grapery.  Necessary  attention  was  be- 
stowed upon  the  large  collection  of  plants,  and  desirable  varieties  f^r 
decorating  the  grounds  were  propagated;  17,575  bulbs  of  different  va- 
rieties wore  purchased  for  winter  forcing  and  for  planting  the  flower 
beds  for  early  spring  bloom.  The  storm  of  Kovember  23,  already  re- 
ferred to,  did  some  slight  damage  to  the  greenhouses,  215  Hghts  of  glass 
having  been  broken,  and  4  sashes  blown  from  the  cold  frames.  The 
damage  was  promptly  repaired. 

The  grounds  were  maintained  in  good  order  during  the  year,  neces- 
sary attention  being  paid  to  the  lawns,  walks,  gutters,  trees,  and  shrubs. 
In  the  autumn  nearly  43,000  hyacinth,  tulip,  and  crocus  bulbs  were 
planted  in  the  flower  beds  for  early  spring  bloom.  In  the  spring  these 
were  removed  and  replaced  by  about  35,000  bedding  plants  for  sum- 
mer decoration. 

TELECfRA^Pn    TO    CONNECT    THE    CAPITOL  WITH    THE  DEPARTMENTS 
AND  (GOVERNMENT  PRINTTNG  OFFICE. 

The  entire  line  was  overhauled,  all  slack  wire  pulled  up  and  cut  out,  ' 
new  cross  arms  placed  on  poles  where  needed  and  the  wires  well  insu- 
lated; fourteen  new  poles  were  erected  at  difl'erent  points  along  the  line 
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to  replace  old  poles,  which  were  in  a  decaying  and  dangerous  condition, 
and  which  were  removed.  New  cross  arms  were  placed  upon  the  new 
I)ole8,  the  wires  attached,  and  one-half  mile  of  new  wire  put  up  in  place 
of  old  wire  that  had  become  unserviceable.  In  July,  1891,  the  lineman 
of  this  office  superintended  the  lowering  of  the  three  United  States 
telegraph  cabtes  at  Pennsylvania  avenue  and  First  street  NW.,  and 
First  and  B  streets  KW.,  to  get  them  out  of  the  way  of  the  construc- 
tion of  the  cable  road  of  the  Washington  and  Georgetown  Eailroad 
Company,  all  materials  and  labor  expended  in  the  work  having  been 
paid  for  by  the  raijroad  company.  The  old  fixturts  on  the  roof  of  the 
Department  of  Agriculture  were  removed  and  replaced  by  new  ones. 
Few  fixtures  were  placed  upon  the  roof  of  the  Winder  building,  and 
new  fixtures  and  cable  boxes  placed  upon  the  roof  of  the  Executive 
Mansion  in  place  of  those  demolished  by  the  storm  of  November  23. 
Damages  to  the  wires  of  the  line  by  that  storm  were  also  jepaired. 
The  main  battery  in  this  office  and  the  local  batteries  and  instruments 
in  the  Departments  were  maintained  in  effective  working  order,  ^The 
instruments  that  had  been  removed  from  the  tables  of  the  operators  in 
the  Senate  and  House  of  Representatives  and  stored  in  this  office  dur- 
ing the  recess  were  replaced  and  reconnected  prior  to  the  reassembling 
of  Congress.  Some  old  antf  unserviceable  wire  on  the  roofs  of  the 
Post-Office  Department  building  and  the  Patent  Office  building  was 
removed  and  replaced  by  new  wire.  In  May,  1892,  the  office  of  the 
Interstate  Commerce  Commission  was  connected  with  the  line,  the  cost 
of  the  work  being  paid  by  that  office. 

Attention  is  again  respectfully  invited  to  the  fact  that  it  is  becoming 
'  more  and  more  difficult  to  operate  the  overhead  telegraph  system, 
owing  to  the  fact  that  the  trees  along  the  line  are  gradually  growing  up 
into  the  wires  and  interrupting  the  continuity  of  the  electric  currents, 
particularly  during  wet  and  windy  weather.  Not  only  have  the  pres- 
ent x)oles  become  too  short,  but  many  of  them  are  rotting  at  the  butts 
and  are  in  constant  danger  of  breaking  from  their  own  weight  or  of 
being  blown  down  during  storms.  The  necessity  for  either  replacing 
the  overhead  wires  by  underground  cables  or  of  replacing  the  present 
I)oles  by  taller  ones  is  obvious.  An  estimate  for  placing  them  under- 
ground is  herewith  submitted.  An  alternate  estimate  for  placing  them 
overhead  is  also  8u];)mitted# 

SURVEYING  InD  DRAFTING. 

The  draftsman  of  public  buildings  and  grounds  is  also  custodian  of 
the  old  records  of  the  city  of  Washington  in  charge  of  this  office,  and 
his  time  is  mainly  taken  up  with  their  care.  He  is  required  to  exhibit 
them  to  owners  of  city  property,  to,  lawyers  and  real  estate  agents,  and 
to  produce  them  frequently  in  court.  For  at  least  half  of  the  past 
fiscal  year  he  has  been  engaged  in  searching  these  old  records  and  pre- 
paring extractvS  from  the  same  for  use  as  evidence  in  the  case  of  the 
United  States  vs.  Morris  et  ah,  and  in  examining  the  printed  proofs  of 
his  evidence  in  that  case  and  comparing  that  evidence  with  the  facts 
as  shown  by  the  old  records.  He  has  been  engaged  in  surveying  and 
preparing  plats  of  reservations  numbered  20,  21,  22;  32,  33,  34,  50,  57, 
70,  71,  72,  73,  74,  132,  133,  134,  135,  136, 144,  151,  152, 153,  170, 171, 172, 
173,  268,  and  274  so  far  as  the  improvements  are  completed,  and  has 
completed  plats  of  Iowa  Circle,  McPherson  Square,  and  Judiciary  Square, 
and  reservations  numbered  26,  27,  28,  29,  37,  38,  39,  40,  41,  42,  43,  66, 
and  67. 
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In  order  that  the  draftsman  may  devote  his  whole  time  to  snrveyiiig 
the  public  grounds  and  making  the  plans  of  them  that  are  required  by- 
law to  be  kept  in  this  office,  a  clerk  should  be  provided  to  take  charge 
of  theold records,  and  the  estimate  submitted  last  year  for  that  purpose 
is  again  presented  and  recommended. 

Attention  is  again  invited  to  the  fact  that  there  is  reason  to  believe 
that  a  large  numbw  of  lots  in  this  city  to  which  the  CTnited  States  has 

a  clear  title  are  held  and  occupied  by  private  x>ersons.  It  is  of  much 
importance  that  this  office  should  be  provided  with  the  clerical  force 
necessary  to  investigate  this  subject. 

E$t\maU9far  theJUcal  year  ending  June  SO,  1894.  i 

Salaries  of  employes,  pablic  buildiugB  and  grounds,  etc. : 

One  office  clerk $1,000                                 '^ 

One  messenger 840 

One  public  gardener -. . .  2, 000 

One  clerk  in  charge  of  old  public  records  of  Washington  City  .  1^  500 

One  clerk : 1,400 

One  electrician  and  telegraph  lineman 1, 000 

Overseers,  draftsmen,  foremen,  gardeners,  mechanics,  and  la- 
borers   • 30, 000 

One  captain  of  the  watch t 1, 200 

One  day  watchman  in  Lafayette  Square 660 

One  dfiy  watchman  at  Franklin  Square 660 

Two  day  watchmen  in  Smithsonian  gro«n<l«,  at  $600  each 1, 320 

Two  night  watchmen  in  Smithsonian  grounds,  at  $720  each  ...  1, 440 

One  daj^  watchman  at  Judiciary  Squaro 660 

One  night  watchman  at  Judiciary  Square 720 

One  day  watchman  at  Lincoln  Square  and  adjacent  reservations  660 

One  day  watchman  at  Iowa  Circle 660 

One  day  watchman  at  Thomas  Circle  and  neighboring  reser- 
vations    660 

One  day  watchman  at  Washington  Circle  and  Rawlins  Square.  660 
One  day  watchman  at  Dnpont  Circle  and  neighborirg  reserva- 
tions    660 

One  day  watchman  at  McPherson  and'Farragut  squares 660 

One  day  watchman  at  Stanton  Square  and  neighboring  reser- 
vations    660 

Two  day  watchmen  at  Henry  (Armory)  and  Seaton  squares,  at 

$660  each 1,320- 

One  night  watchman  at  Henry  (Armory)  and  Seaton  squares. .  720 
One  day  watchman  at  Mount  Vernon  Square  ai^d  adjacent  res- 
ervations    660 

One  day  watchman  at  grounds  south  of  the  Executive  Mansion.  660 

One  watchman  for  greenhouses  and  nursery 660 

One  day  watchman  for  Marion  Square,  Folger  Square,  and  ad- 
jacent reservations :.  660 

One  day  watchman  at  Garfield  Park 660 

One  night  watchman  at  Garfield  Park 720 

$55,680 

Contingent  expenses  public  buildings  and  grounds 500 

Improvement  and  care  of  public  grounds : 

Improvement  of  grounds  north  of  Executive  Mansion 1, 000 

Improvement  and  maintenance  of  grounds  south  of  Executive 

Mansion 4,000 

Ordinary  care  of  greenhouses  and  nursery 2, 000 

Ordinary  care  of  Lafayette  Square 1, 000 

Ordinary  care  of  Franklin  Square 1,000                      ^ 

Care  and  improvement  of  Monument  pounds 10, 000 

Continuing  improvement  of  reservation  No.  17  and  site  of  old 

canal  northwest  of  saniB 5,000*    • 

Construction  and  repair  of  post-and-chain  ftmces,  repair  of  high 

iron  fences,  and  constructing  stone  coping  about  reservations .  1, 500 

Manure,  and  hauling  same 5, 000 

Painting  watchmen^  lodges,  iron  fences,  vases,  lamps,  and  lamp- 
posts   p. 1,000 
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• 

Improyeraent  and  care  of  public  gronnds — Continned. 

PiiTcbase  and  repair  of  seats $1, 000 

Pnrcbase  and  repair  of  tools .' 2, 000 

Trees,  tree  and  plant  stakes,  lime,  whitewashing,  and  stock  for 

nnrsery 3,000 

Removing  snow  and  ice , 1, 500 

Flowerpots,  twine,  baskets,  wire,  splints,  moss,  and  lycopo- 

dium 1,000 

Care,  construction,  and  repair  of  fountains .», 1, 500       \   - 

Abating  nuisances 500 

Improvement,  care,  and  maintenance  of  variuiiH  rvservations..     20,000 
Improvement,  maintenance,  and  care  of  Smithsonian  grounds, 

etc 8,000 

Improvement,  care,  and  maintenance  of  ^Judiciary  Square 7, 000 

Granite  curbing  about  Franklin  Square  \ 5, 000 

Laying  asphalt  walks  in  various  reservations 5, 000 

Improvement  and  care  of  Henry  and  Seaton  parks 5, 000 

Constructing  an  ornamental  fountaiji  in  Lafayette  Square  upon* 

the  site  originally  selected  for  the  Lafayette  statue 4, 000 

Keplacing  the  old  flagging  pavement  of  the  sidewalks  in  the 
grounds  nortii  of  flie  Lxecative  Mansion  by  a  granolithic 

pavement 2, 500 

Constructiou  of  a  large  greenhouse  at  the  propagating  gardens 
for  palms  and  tropical  plants  of  large  growth,  needed  for 
trophical  bedding,  etc.,  in  the  public  parks  during  the  sum- 
mer months 6, 000 

Improvement  of  Howard  University  Park  (Reservation  No.  246)      5, 000 
Laying  aik  asphalt  pavement  upon  the  roadway  east  and  south 

of  the  State,  War,  and  Navy  Department  building 15^  000 


$124,500 


Care  of,  repairs,  fuel;  etc.,  Executive  Mansion: 

Care,  repair,  and  refurnishing  the  Executive  Mansion,  to  be  ex- 
pended by  contract  or  otherwise,  as  the  President  may  deter- 
mine   25,000 

Fuel  for  Executive  Mansion^  greenhouses,  and  stable 3, 000 

Care  and  necessary  repair  of  greenhouses A 5, 000 

Renewing   the    superstructure  of  one  greenhouse  connected 

with  the  Executive  Mansion 1,500 

Repairs  to  conservatory.  Executive  Mansion 2, 000 

Lighting  the  Executive  Mansion  and  the  public  grounds: 

Gas ;  pay  for  lamplighters,  gas-fitters,  and  laborers ;  purchase, 
erection,  and  repair  of  lamns  and  lamp-posts ;  purchase  of 
matches,  and  repairs  of  all  kinds;  fuel  and  lights  for  office 
and  office  stable,  for  watchmen's  lodges,  and  for  greenhouses  at 
the  nuceery :  Fi'ovidedf  That  for  each  6-foot  burner  not  con- 
nected with  a  meter  in  the  lamps  on  the  public  grounds  no 
more  than  $21.50  shall  be  paid  per.  lamp  for  gas,  including 
lighting,  cleaning,  and  keeping  the  lamps  in  repair,  under 
any  expenditure  provided  for  in  this  act;  and  said  lamps  shall 
burn  not  less  than  3,000  hours  per  annum ;  and  authority  is 
hereby  given  to  substitute  other  illuminating  material  for 
the  same  or  less  price^  and  to  use  so  much  of  the  sum  hereby 

appropriated  as  may  be  jiecessary  for  that  purpose 15, 000 

Electric  lights  for  365  nights,  from  7  posts,  at  40  cents  per  light 

per  night,  $2.80  per  ni^ht 1, 022 

Erecting  8  iron  posta  in  the  Monument  grounds,  connecting 
them  with  underground  wires  for  electric  lights,  and  supply- 
ing electric  lights  for  the  same 2,000 


36,500 


18,022 


Repairs  to  water  pipes  and  fire  plugs: 

Repairing  and  extending  water  pipes,  purchase  of  apparatus  for 
cleaning  them,  purchase  of  hose,  and  for  cleaning  the  8]>rings 
andrepairiugand  renewing  the  pipes  of  the  same  that  supply 
the  Capitol,  the  Executive  Mansion,  and  the  building  Tor 
the  State,  War,  and  Navy  Departments 6,000 
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Telegraph  to  connoct  the  Capttol  with  the  Departments  and  Oov- 
ernment  Priuting  OfBoe : 

.    Replacing  the  present  system  of  wires  with  a  dnplicate  6-con- 
ductor  underground  cable,  being  a  total  distance  of  about 

6,625  linear  feet $31,000 

(An  alternative  estimate,  amounting  to  $1,600,  is  alsosubmitt^ 
for  replacing  the  preHent  poles  with  new  and  taller  poles,  and 
if  an  appropriation  for  that  purpose  be  made  it  should  be 
accompanied  by  authority  to  erect  the  poles.) 

Careandrepairof  existing  lines 1,500 

$32,500 

Total : 272,702 

Washington  Monument,  elevator,  electric  lights,  and  machinery  ponuected  there- 
with. The  following  estimate  for  operating  toe  elevator,  the  electric  lights  and 
machinery  connected  therewith  for  the  fiscal  year  ending  June  30,  1894,  is  sub- 
mitted: 

One  custodian,  at  $100  per  month T $1, 200 

One  steam  engineer,  at  $90  per  month 1,0§0 

One  assistant  steam  engineer,  at  $70  per  month 840 

One  fireman,  at  $60  per  month 720 

One  assistant  fireman,  at  $60  per  month 720 

One  conductor  of  elevator  car,  at  $75  per  month 900 

One  attendant  on  floor,  at  $60  per  month 720 

One  attendant  on  top  floor,  at  $60  per  month 720 

Three  night  and  day  watchmen,  at  $60  per  month  eaolt 2, 160 

Fuel,  lights,  oil,  waste,  packing,  tools,  matches,  paints,  brushes,  lirooms, 
lautems,  rope,  nails,  screws, lead,  electric  lignis,  heating  apparatus, 
oil  stoves  for  elevator  car  and  upper  and  lower  floors,  repairs  to  en- 
gines, boilers,  dynamo,  elevator,  and  repairs  of  all  kinds  connected 
with  the  Monument  and  machinery,  and  purchase  of  all  necessary 
articles  for  keeping  the  Monument,  machinery,  elevator,jind  electric- 
light  plant  in  good  order 8,000 

Total 12,660 

As  some  of  the  foreji^oingeslimatevS  are  largei  than  the  amoimts  here- 
tofore appropriated,  and  as  others  are  for  new  work,  it  is  deemed  ad- 
visable to  submit  the  following  brief  explanation  in  reference  thereto: 

Fir%t. — One  public  gardener,  $2,000.  I  have  asked  for  an  increase 
in  the  salary  of  the  public  gardener,  a  position  now  so  satisfactorily 
filled  by  Mr.  George  H.  Brown.  The  duties  of  the  oflftce  require  thai 
the  gentleman  who  fills  it  shall  be  thoroughly  skilled  in  the  culture  of 
trees,  shrubs,  and  plants,  and  shall  have  a  practical  knowledge  of  civil 
engineering  as  applied  to  landscape  gardening.  Mr.  Brown  combines 
these  attributes,  to  which  he  adds  taste,  industry,  and  integrity.  His 
duties  take  him  from  one  end  of  the  city  to  the  other.  He  is  directly 
responsible  for  the  care  of  the  valuable  collection  of  plants  in  the  prop- 
agating garden,  and  superintends  the  propagation  of  plants  that  are 
annually  raised  for  the  public  grounds,  which  this  year  numbered  about 
486,000. 

J^econd, — One  clerk  in  charge  of  old  public  records  of  Washington 
City,  $1,500.  These  records  include  maps,  deeds,  record  books,  letters, 
etc.,  from  tbe  organization  of  the  original  board  of  commissioners,  neivr 
the  close  of  the  last  century,  up  to  1807,  when  the  duties  were  turned 
over  to  the  Chief  of  Engineers.  They  are  constantly  examined  by  at- 
torneys and  others  interested  in  lands  in  Washington,  and  the  person 
in  charge  of  them  is  frequently  required  to  produce  them  in  courts;  to 
index  them  properly,  to  be  able  to  turn  at  once  to  the  details  of  any- 
question  raised,  requires  familiarity  with  every  paper.  This  work  has 
for  the  last  few  years  been  intrusted  to  the  only  draftsman  allowed  this 
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office,  and  during  the  past  year  at  least  one-fourth  of  his  time  has  been 
actually  employed  on  this  duty*  It  is  desirable  that  this  appropriation 
be  made  in  order  that  the  draftsman  may  be  permitted  to  attend  to  the 
necessary  and  legitimate  duties  of  his  Office. 

Third, — One  clerk,  $1,400.  Of  late  years  the  office  work  has  increased 
to  su6h  an  extent  that  to  properly  perform  it  has  required  continuous 
work  at  night  and  on  Sundays  and  holidays.  This  is  a  hardship,  and 
as  a  remedy  an  appropriation  for  an  additional  clerk  is  recommended. 

Fourth. — For  one  telegraph  lineman,  $1,000.  The  telegraph  system 
under  charge  of  this  office  includes  about  8  miles  of  overhead  wire  and 
2.6  miles  of  underground  cable.  There  are  eighteen  offices  connected 
with  these  lines,  the  main  battery  being  at  this  office.  The  lineman  is 
constantly  engaged  in  the  care  of  the  main  and  local  batteries  and  such 
necessary  repairs  and  extensions  as  a  system  of  wires  of  this  kind  re- 
quires. He  is  industrious,  efficient,  and  capable,  and  has  won  the  con- 
fidence of  all  with  whom  he  has  come  in  contact  by  faithftil  attention 
to  his  duties. 

Fifth. — An  estimate  for  a  captain  of  the  watcll  is  submitted  and  rec- 
ommended. Such  an  officer  is  much  needed  in  order  that  the  park 
watchmen  may  be  under  proper  supervision. 

Sixth. — Estimates  for  a  day  watchman  for  Marion  and  Polger  squares 
and  adjacent  reservations,  and  for  a  day  watchman  for  Garfield  Park, 
are  submitted  and  recommended.  Marion  and  Folger  squares  contain 
an  aggregate  area  of  about  3  acres,  and  Garfield  Park  contains  an  area 
of  about  24  acres.  They  axe  highly  improved,  and  the  necessity  for 
l)roviding  watehmen  for  their  care  is  apparent. 

Seventh. — For  the  care  and  improvement  of  the  Monument  grounds, 
$^10,000.  It  is  desirable  that  this  important  improvement  should  pro- 
gress more  rapidly  than  heretofore.  The  amount  ($2,500)  appropriated 
for  1893  will  be  sufficient  merely  to  maintain  the  park  in  its  present  con- 
dition, and  will  not  admit  of  any  improvements  in  the  unfinished  portions 
of  the  grounds.  ^ 

Mghih. — ^For  trees,  tree  and  plant  stakes,  etc.,  and  stock  for  niij*sery, 
$3,000  is  asked  in  place  of  the  $2,000  last  granted".  The  larger  sum  is 
the  amount  iippropriated  annually  for  more  than  twelve  years  ending 
June  30, 1892. 

Ifinth. — For  removing  snow  and  ice  the  sum  of  $1,500  is  asked.  The 
sum  usually  granted,  viz,  $1,200,  is  generally  sufficient,  but  sometimes 
is  not.  The  latter  was  the  case  during  the  last  fiscal  year,  as  mentioned 
in  my  annual  report. 

Tenth.— iTweuty  thousand  dollars  is  asked  for  improvement,  care,  and 
maintenance  of  various  reservations,  in  place  of  the  $12,000  granted  this 
year.  It  is  proposed  to  improve  as  many  as  possible  of  the  200  unim- 
proved reservations;  each  year  from  one  to  five  are  added  to  the  list  ot 
improved  reservations,  and  if  the  funds  now  requested  become  available 
eight  or  ten  can  be  added  during  the  fiscal  year  ending  June  30, 1894. 
As  reservations  are  thus  improved  the  expense  of  the  care  of  the  whole 
is  slightly  increased,  for  the  irai)rovements  must  be  maintained. 

Eleventh. — For  the  Smithsonian  grounds  $8,000  is  asked,  and  for 
Judiciary  Square  $7,000,  in  place  of  $5,000  and  $3,000  granted  this 
year.  The  increased  amounts  can  be  profitably  exj)end(Hl  during  the 
fiscal  year  ending  June  30,  1894,  in  the  improvement  of  those  parks. 

Twelfth. — For  placing  granite  curbing  abimt  Franklin  Square  $5,000 
is  asked.  The  beauty  of  this  handsome  park  will  be  greatly  enhanced 
by  placing  around  it  a  granite  curbing  similar  to  those  used  aiound 
parks  of  the  same  style  in  the  larger  cities  elsewhere. 
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Thirteenth. — ^For  laying  aspbalt  walks  in  various  reservatioun,  $5,000. 
It  is  proposed  to  repla<^e  with  first-class  asphalt  walks  the  gravel  paths 
in  Washington  Circle,  Mount  Vernon  Square,  Exi?eutive  Mansion 
gi'ounds  (south  side),  Lincoln  Square,  Stanton  Square,  Folger  Square, 
Marion  Square,  Henry  and  Seaton  parks,  and  to  renew  those  in  Far- 
ragut  Square.  In  the  late  fall,  winter,  and  early  spring  these  walks 
are  muddy  and  jiedestrians  seek  the  lawns,  which  are  thus  destroyed 
by  trespassers.  The  amount  of  these  paths  which  it  is  proposed  Ui  lay 
this  year  is  about  3,500  square  yards.  Each  autumn  it  becomes  neces- 
sary to  put  down  plank  walks,  which  must  again  be  removed  in  the 
spring.  If  asphalt  walks  are  laid  the  annual  exi>ense  incident  t<o  plank 
walks  will  be  avoided.    * 

Fourteenth, — For  im]>rovement,  care,  and  maintenance  of  Henry  ( A^ 
mory)  and  Seaton  Parks,  $5,(MK).  Thc^e  reservations,  ext-ending  from 
Seventh  street  to  tlie  Botanic  (lardens,  cover  an  area  of  34  acres,  with 
road  and  walk  surftu'cs  of  over  10,000  square  yards.  They  are  in  an 
advanced  stat^i  of  improvement.  Their  beauty  has  been  marred  by  the 
4epot  and  tracks  of  the  Baltimore  and  Potomac  Railroail.  A  mound 
has  been  constructed  around  the  depot  upon  which  it  is  intended  to 
plant  trees  and  shrubs,  so  that  in  time  the  depot  will  be  hidden  par- 
tially from  view.  The  materials  for  this  mound  have  thus  far  been  ob- 
tained fre«  of  expense  to  the  United  States,  and  it  is  now  proiwsed  to 
grade  the  mound  and  to  seed  and  plant  it.  The  funds  requested  are 
needed  for  this  puri)ose  and  for  the  care  of  roads,  lawns,  gutters,  etc., 
and  laying  out  additional  paths. 

Fifteenth, — For  constructing  an  ornamental  fountain  in  Lafayette 
Square,  upon  the  site  originally  selected  for  the  Lafayette  statue,  $4,0tK). 
This  space  is  on  tbe  Pennsylvania  avenue  side  of  the  square,  dire4.*tly 
opposite  the  Executive  Mansion.  The  old  foundation  made  for  the 
pedestal  of  the  statute  can  not  be  removed  without  considerable  ex- 
pense, but  can  be  utilized  for  the  foundation  of  a  basin  for  an  orna- 
mental fountain,  for  the  eret^tion  of  which  this  estimate  is  submitted. 

Sixteenth, — ^For  re]>lacing  tlieold  flagging  pavement  of  the  sidewalks 
in  the  grounds  north  of  the  P^xccutive  Mansion  by  a  granolithic  pave- 
ment, $2,500.  These  sidewalks  lead  from  the  entrance  gates  on  Penn- 
sylvania avenue  to  the  north  front  of  the  Executive  Mansion.  The  old 
flagging  at  present  composing  them  is  in  bad  condition  and  should  be 
replaced  by  a  granolithic  pavement. 

Seventeenth, — An  estimate  amounting  to  $6,000  is  also  submitted  for 
constructing  a  large  greenhouse  at  the  propagating  gardens  for  palms 
and  subtropical  plants.  The  greenhouse  structures  now  existing  at 
the  gardens  are  of  small  size  and  not  of  sufficient  capacity  to  accom- 
modate that  class  of  plants. 

Eighteenth, — An  estimate  amounting  to  $5,000  is  submitted  for  im- 
proving Reservation  No.  246,  known  as  Howard  University  Park.  This 
park  contains  an  area  of  about  11^  acres  and  is  unimproved. 

Nineteenth. — An  estimate  amounting  to  $15,000  is  submitted  for  lay- 
ing an  asphalt  pavement  upon  the  roadway  east  and  south  of  the  State, 
War,  and  Navy  Doi)artments  building.  The  present  gravel  roadway  is 
objectionable  both  in  wet  and  dry  weather. 

Twentieth. — The  sum  of  $1,500  is  requested  for  renewing  the  super- 
structure of  one  of  the  greenhouses  connected  with  the  Executive  Man- 
sion. The  present  structure  is  weak  and  should  be  rebuilt  at  the  ear- 
liest opportunity. 

Twenty-first, — An  estimate  of  $2,000  for  repairing  the  conservatory 
of  the  Executive  Mansion  is  submitted.    The  structure  is  old  and  in 
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bad  condition  and  requires  extensive  patching  to  preserve  the  plants 
iwrhich  it  contains. 

Twenty-second. — The  estimate  for  the  item  for  "gas,  pay  of  lamp- 
lighters,  etc./'  under  the  title  "Lighting  the  Executive  Mansion  and 
the  public  grounds,"  has  been  increased  from  $14,000  to  $15,000.  In 
the  appropriation  act  for  the  fiscal  year  ending  June  30,  1892,  the 
amount  to  be  paid  per  annum  for  lighting,  etc.,  each  gas  lamp  in  the 
public  grounds  was  increased  frojm  $20  to  $21.50.  To  provide  for  this 
increase*  for  the  additional  amount  that  it  is  estimated  will  be  re- 
•  quired  tor  the  care  and  maintenance  of  the  electric  lamps  and  wires 
recently  introduced  into  the  Executive  Mansion,  and  for  the  purchase 
of  new  gas  lanterns  to  replace  old  lanterns  in  the  public  grounds  as 
they  become  unserviceable,  the  additional  $1^000  is  asked. 

Ttcentythird, — An  estimate  of  $2,000  is  submitted  for  erecting  eight 
iron  posts  in  the  Monument  grounds,  connecting  them  with  under- 
ground wires  for  ele/Ctric  lights,  and  supplying  electric  lights  for  the 
same.  Since  the  introduction  of  electric  lights  in  the  grounds  south 
of  the  Executive  Mansion  the  travel  after  nightfall  through  that  park 
has  increased.  Much  of  this  travel  passes  through  the  Monument 
Grounds,  which  are  not  now  provided  with  any  system  of  illumination. 

Twenty-fourth. — ^The  estimate  for  repairs  to  water  pipes  and  fireplugs 
has  been  increased  firom  $2,500  to  $5,000.  The  sources  of  the  spring 
which  supplies  the  United  States  Oapifcol  with  water  were  much  im- 
paired by  the  excaVations  made  in  connection  with  the  construction  of 
the  large  reservoir  near  the  Howard  University  for  the  increase  of  the 
city's  supply  of  Potomac  water,  which  hasji'esulted  in  diminishing  the 
pressure  at  the  Capitol.  It  is  proposed  to  use  the  additional  amount 
requested  in  making  connection  with  the  strongest  springs  in  the  vicin- 
ity and  in  overhauling  and  rejiairiiig  the  old  pipe  line  and  renewing 
such  portions  of  it  as  may  be  found  unserviceable. 

Twenty-fifth. — ^An  estimate  is  agaiu  submitted  for  replacing  the  over- 
head wires  between  the  Capitol  and  the  departments  with  a  duph'cate 
underground  six- wire  cable.  The  growth  of  the  tr^s  on  the  sidewalks 
renders  it  absolutely  necessary,  in  order  to  maintain  telegraphic  com- 
munication over  these  wires,  either  to  erect  at  once  taller  poles  at  a  cost 
of  about  $1,600  or  to  lay  an  underground  cable  at  a  cost  of  $31,000.  It 
appears  to  be  the  will  of  Congress  that  no  more  overhead  wires  shall  be 
placed  in  this  city  (see  District  of  Columbia  appropriation  act  of  July 
18, 1888)  5  otherwise  I  should  recommend  the  appropriation  of  the  smaller 
.  amount. 

Twenty-sixth. — I  rec(vnmend  that  the  salaries  of  the  two  steam  engineers 
at  the  Washington  Monument  be  increased  from  $80  and  $60  to  $90  and 
$70  per  month,  respectively.  The  duties  of  these  two  men  are  of  great 
importance.  Upon  their  efficiency  and  intelligence  depend,  to  a  great 
extent,  the  lives  of  those  who  use  the  elevator.  The  increase  asked  is 
small  and  the  men  deserve  it.  I  also  recommend  that  the  pay  of  the 
two  firemen  be  placed  at  $60  per  month  each.  That  is  the  rate  allowed 
firemen  in  the  Executive  Departments,  and  there  appears  to  be  no  rea- 
son why  the  firemen  at  the  monument  should  receive  less. 

The  item  for  fuel,  lights,  oil,  waste,  repairs,  etc.,  should  be  increased 
from  $3,000  to  $3,600  for  the  purpose  of  painting  the  ironwork  in  the 
interior  of  the  monument. 
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Financial  staiement  for  fiscal  year  ending  Ji 


Title  of  appropriation. 


Av 
at 

Ding  oi 
fiscal  year. 


fiscal  year. 


rererttotfae 
TreiBUTj-. 


Improvement  and  care  of  public  grounds,  1892 

Repairs,  fuel,  etc.,  Executive  Mansion,  etc.,  1892 

Lighting,  etc.,  Executive  Mansion,  etc.,  1^2 

Repairs  to  water  pipes  and  fire  I>lug8, 1892 

Telegraph  to  connect  the  Capitol  with  the  departments  and 

Government  Printing  OflBce,  1892 

Contingent  expenses  public  buildings  and  grounds  under  Chief 

engineer,  1892 .' 

Salaries  of  employes  public  buildings  and  grounds  under  Chief 

Engineer,  1892 

Care  and  maintenance  of  the  Washinji^ton  Monument,  1892 

Electric-light  plant,  Executive  Mansion 


$73,950.00 

43,000.00 

15,024.80 

2,500.00 

1,250.00 

500.00 

49,000.00 
12,820.00 
2,076.00 


$73,831.22 

42,975.16 

14,998.47 

2,486.30 

1.250.00 

499.46 

49,018.40 
12,497.34 
2,07r  — 


$U«.78 
24.84 

13.79 


41.  «9 

332. 6S 


I  am,  general,  Very  respectfully,  your  obedient  servfi 

O.  H.  El 
Colonel,  U.  8.  A.,  Major ^  Corps  of  j 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A, 


Digitized  by  VjOOQIC 


APPENDIX  C  C  C. 


ISSUE  OF  PUBLISHED  CHARTS  OF  THE  NORTHERN  AND  NORTHWESTERN 
LAKES,  AND  SURVEYS.  MADE  FOR  THE  PURPOSE  OF  KEEPING  THESE 
CHARTS  UP  TO  DATE. 


BEPORT  OF  COLONEL  O.  M,  POE,  CORPS    OF  ENGINEERS,   BVT,  BRIG. 
GEN,  U.  S.  A.,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1892, 


United  States  Engineer  Office, 

Detroit^  Mwh.,  July  16y  1892. 
Sir  :  I  have  the  honor  to  transmit  herewith,  in  duplicate,  my  annual 
report  on  the  "issue  of  the  published  charts  of  the  Northern  and  North- 
western Lakes  and  surveys,  made  for  the  purpose  of  keeping  these 
charts  up  to  date,"  for  the  fiscal  year  ending  June  30, 1892.    ♦    ♦    • 
Very  respectfiilly,  your  obedient  servant, 

O.  M.  PoB, 
Colonel^  Corps  of  Engineers^  Bvt.  Brig.  Gen.y  U.  8,  A. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  UngineerSy  U.  S.  A, 


CCC  I. 


ISSUE  OF  THE  PUBLISHED  CHARTS  OF  THE  NORTHERN  AND  NORTH- 
WESTERN  LAKES  AND  SURVEYS,  MADE  FOR  THE  PURPOSE  OF  KEEP- 
ING THESE  CHARTS  UP  TO  DATE. 

« 

The  sundry  civil  act  of  March  3, 1891,  appropriated  the  following 
amounts  for  the  fiscal  year  ending  June  30, 1892: 

Surve^f  of  Northern  and  Norihweatem  Lakes, — For  printing  and  isauing  charts  for 
nse  of  nayigatoTS  and  electrotyping  plates  for  chart  printing,  two  thousand  dollars. 
For  sorveys,  additions  to,  and  correcting  engraved  plates,  ten  tliousand  dollars.     * 

Under  the  first  item  the  issuing  of  charts  has  been  done  in  Detroit, 
Mich.,  from  this  office;  the  rest  of  the  work  required  being  attended  to 
by  the  office  of  the  Chief  of  Engineers  in  Washington.  During  the 
fiscal  year  nearly  all  charts  have  been  sold  at  the  uniform  price  of  20 
<^n  ts  each.  A  few  special  lithographic  charts  have  been  sold  for  10  cents 
each,  and  some  charts  have  been  Issued  &ee  of  charge  for  the  official 
use  of  Oovernment  agents  applying  for  them. 
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The  following  table  shows  the  extent  of  this  business: 

I$9ue  of  the  charts  of  the  Northern  and  Norihwestern  Lakes  during  the  fiscal  gear  fliJutf 

June  30, 1892, 


DeAcription. 


On  hand  July  1,  1891 

Received  daring  year 

lasned  to  United  States  vesaels  aod  officiaL* . 

Sold  at  20  oen  ta  each 

Sold  at  10  centa  each 


Onhand  Jolyl,  1892. 


iNumbe^*.  •     TotaL 


3,139  . 
^         UI,S74 


5,113  I 
19 
5,8m 


5,17J 


The  sum  of  $1,024.50  was  turned  into  the  Treasury  from  sales  ot 
charts. 

Totftl  number  of  charts  distributed  to  July  1,  1891 ISL,  186 

Distributed  during  fiscal  year 5, 801 

Total  distributed  to  July  1,  1892 1^91^ 

Complaints  are  often  made  of  the  quality  of  the  paper  on  which  the 
charts  are  printed.  This  paper  is  too  easily  torn  and  is  not  suited  to 
the  rough  handling  frequently  necessary  when  the  charts  are  used  on 
shipboard.  A  better  quality  of  paper  could  be  furnished  if  more  funds 
were  available,  and,  in  view  of  the  great  use  made  of  these  charts  by 
the  lake  marine,  an  estimate  of  $3,000  is  made  for  this  item  for  the  fiscal 
year  ending  June  30, 1894,  in  order  that  those  who  buy  the  charts  from 
the  Government  may  have  this  cause  of  complaint  removed. 

Under  the  second  item  of  the  above  appropriation  a  number  of  charts 
have  had  corrections  and  additions  made  upon  them  in  this  office,  and 
have  been  forwarded  to  Washington  in  order  that  the  necessary  changes 
might  be  made  upon  the  engraved  plates. 

The  following  charts  have  thus  been  amended  in  this  office: 

Scale. 

^ake  Superior,  No.  3 l:40t«00 

«iver  St.  Marie,  No.  1 ^ 1:   4O000 

River  St.  Marie,  No.  2 ., 1:   40000 

straits  of  Ma<;kinac 1:120000 

North  end  of  Lake  Michieau 1 :4O0000 

Beaver  Island  Group,  Lake  Michi  "^an 1 :  120000 

Lake  Huron 1:400000 

Saginaw  Bay,  Lake  Huron 1 :  120000 

Saginaw  River 1 :  10000 

The  information  embodied  in  the  above  charts  was  derived  from  the 
best  available  sources  of  information.  Much  assistance  was  obtained 
from  the  engineer  office  of  the  ninth  and  eleventh  light-house  districts 
and  from  engineer  offices  for  the  improvement  of  rivers  and  harbors. 
In  some  cases  certain  special  examinations  of  the  localities  had  to  be 
made,  and  these  were  done  in  connection  with  works  of  river  and  har- 
bor improvement  in  progress  at  the  time.  This  work  has  been  seriously 
imped^  by  lack  of  sufficient  funds.  The  work  is  essential,  however, 
if  the  charts  are  to  be  used  for  navigating  the  lakes. 

Instructions  from  the  Chief  of  Engineers  require  that  if  information 
of  any  obstructions  to  navigation  not  exhibited  on  the  charts  should  be 
received,  the  same  shall  be  communicated  to  the  office  of  the  Chief  of 
En  -^ — ^  with  an  estimate  of  the  cost  of  a  survey.    Among  other  ob- 
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structions  so  reported  during  the  fiscal  year  were  two  shoals  in  the 
western  end  of  Lake  Erie,  lying  close  to  the  course  of  vessels  from  Cleve- 
land and  eastern  port«  to  the  mouth  of  the  Detroit  River.  One  of  these 
obstructions  was  reported  about  3  miles  north  and  west  of  Pel(5e 
Spit  light-house,  on  the  Canadian  side  of  Lake  Erie;  the  other  was 
reported  as  making  out  from  Littles  Point  near  Colchester,  Lake  Erie, 
and  was  said  to  be  due  south  of  the  wharf  at  Colchester  and  three- 
eighths  of  a  mile  outside  of  a  shoal  which  was  shown  on  the  chart.  An 
estimate  of  $1,000  was  submitted  for  the  survey  of  the  former  shoal 
and  of  $610  for  the  latter.  On  account  of  the  large  commerce  passing 
these  obstructions  they  were  considered  to  warrant  a  special  examina- 
tion, and  according'ly  orders  for  the  survey  of  these  shoals  were  issued; 
for  the  shoal  off*  Littles  Point  on  September  25, 1891,  and  for  the  shoal 
off  Pelde  Spit  light-house  on  November  19, 1891. 

During  the  fall  of  1891  there  was  too  much  unfavorable  weather  to 
warrant  an  attempt  to  survey  the  shoal  off  Littles  Point,  and  the  order 
directing  a  survey  off'  Pel^e  Spit  light-house  was  issued  too  late  in  the 
season  to  permit  anything  to  be  done  until  spring;  nothing  but  pre- 
paratory work  was  done,  therefore,  until  May  20, 1892,  when  a  lake 
survey  party,  under  the  immediate  charge  of  First  Lieut.  Charles  S. 
Rich6,  Corps  of  Engineers,  U.  S.  Army,  left  Detroit  for  Colchester, 
Ontario.  Here  most  of  the  shore  work  was  finished,  and  on  May  25 
the  party  proceeded  to  Pointe  Pel6e,  Ontario,  where  all  of  the  topo- 
graphical and  hydrographical  work  was  completed,  and  the  party  re- 
turned to  Colchester  on  June  14.  A  new  shoal  was  discovered  to  the 
north  and  west  of  Pel^e  Spit  Light-house,  upon  wliich  but  13^  feet  of 
water  was  found.  One  of  the  shoalest  spots  was  over  a  wreck  said  to 
be  the  NicholU^  sunk  in  1879,  after  the  former  survey  of  this  locality 
had  been  completed.  The  importance  of  having  all  such  dangerous 
shoals  plotted  upon  the  charts  at  the  earliest  possible  moment  after 
they  are  discovered  is  shown  by  the  fact  that  a  vessel  is  reported  to 
have  grounded  upon  the  newly  discovered  shoal  near  Pel^e  Spit  light- 
house shortly  after  the  survey  party  left  Pointe  PeMe,  and  to  have  been 
delayed  for  sometime  and  subjected  to  considerable  expense  before 
getting  off.  All  of  the  delay  and  expense  thus  incurred  would  probably 
have  ^en  saved  had  the  shoal  been  marked  upon  the  chart  at  the  time. 

The  Lake  Survey  party  under  charge  of  Lieut.  Eich6,  after  their  re- 
turn to  Colchester  remained  there  until  Jui^^  30,  and  just  managed  to 
complete  their  work  by  the  close  of  the  fiscal  year;  when,  by  operation 
of  law,  sJl  moneys  unexpended  revert  to  the  Treasury,  and  if  no  new 
appropriation  j^  available  work  must  stop.  At  Colchester  work  on 
the  shoal  making  out  from  Littles  Point  was  much  interrupted  by  un- 
favorable weather.  No  new  shoal  was  discovered,  and  it  was  demon- 
strated that  no  shoal  existed  in  the  place  reported.  The  shoal  shown 
on  the  chart,  however,  was  found  to  be  much  more  extensive,  and  to 
consist  of  sand,  mud,  and  clay,  in  which  a  large  number  of  bowlders  are 
embedded.  A  minimum  depth  of  12^  feet  was  found  where  16 J  feet  is 
shown  on  the  chart.  Had  it  not  been  for  the  use  of  the  sweeping  bar, 
however,  very  little  change  from  the  condition  of  the  bottom  ftt  the 
time  of  the  former  survey  would  have  been  discovered,  as  the  sounding 
poles  and  lead  lines  invariably  showed  from  4  to  6  feet  more  water  than 
was  found  by  the  bar. 

The  cost  of  the  survey  off  PeMe  Spit  Light- House  was  $553.09,  and 
of  the  survey  off  Littles  Point  $587.59,  the  total  being  $1,140.68.  Lieut. 
Eich^'s  report  is  hereunto  appended,  marked  A,  and  in  it  will  be  found 
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more  detailed  informatioii  in  regard  to  the  work  done,  and  the  results 
accomplished  by  this  party. 

In  my  last  annual  report  I  stated  that  ^^many  of  the  charts  now  in- 
sued  are  based  upon  surveys  made  thirty  and  thirty-flye  years  ago, 
notably  the  two  charts  of  St  Marys  Eiver,  the  surveys  for  whicli  were 
made  between  1853  and  1857.''  After  some  correspondence  upon  the 
subject,  I  was  directed  by  the  Chief  of  Engineers,  under  date  of  De- 
cember 18, 1891,  to  submit  an  estimate  for  a  resurvey  of  St.  Marys 
Eiver,  including  the  drawing  of  the  original  charts,  with  the  view  to 
engraving  the  same  for  the  series  of  lake  charts — ^the  new  charts  to 
cover  the  space  between  White  Fish  Bay  and  Point  Detour  Light,  and 
to  connect  with  the  triangulations  at  both  extremities.  In  accordance 
with  these  instructions,  a  project  for  such  a  survey  was  submitted  on 
February  17, 1892,  and  the  following  estimate  was  made: 

Planning  triangulation $1,000 

Bailding  statiooB 1,500 

Meaauring  ao  gles 4, 500 

Measarin^  bases - 1,200 

Astronomical  observations 1, 000 

Hydrography 20,000 

Topography -- 5,000 

Precise  levels 500 

Office  work 18,700 

20  per  cent  for  contingencies , 10, 680 

Total 64^080 

I  also  stated  that  "the  foregoing  estimate  may  be  reduced  in  propor- 
tion as  the  work  is  made  less  complete^  but  I  feel  sure  that  a  satisfac- 
tory survey,  with  the  required  office  work  to  prepare  the  data  for  the 
engraver,  can  not  be  made  for  less  than  the  above  estimate,  and  think 
it  more  likely  to  cost  a  greater  than  a  less  amount,  esi>eoially  if  we 
should  have  to  extend  the  triangulation  to  the  Straits  of  Mackinac,  in 
order  to  make  a  suitable  connection." 

The  above  estimate  did  not  include  an  item  for  the  purchase  of  in- 
struments, because  all  of  these  that  would  be  required  could  be  obtained 
flpom  the  Engineer  Dejwt  at  WiUets  Point,  N.  Y. 

Upon  the  receipt  of  the  above  project  the  Chief  of  Engineers,  under 
date  of  February  23, 1892,  directed  me  to  submit  a  project  for  the  ex- 
penditure of  the  available  balance  of  the  appropriation  of  March  3, 

1891,  in  commencing  the  survey. 

At  that  time  the  available  balance  was  $6,461.72,  and  on  March  2, 

1892,  a  project  for  the  expenditure  of  this  sum  was  submitted.  This 
project  contemplated  hydrographic  work  at  the  twenty-«even  diflferent 
iwints  in  the  river  where  excavation  has  been  done  since  the  river  Im- 
provement survey  of  1879  was  made;  selection  and  measurement  of  a 
base  line,  planning  triangulation,  building  stations  and  measuring  as 
many  angles  as  possible,  running  lines  of  precise  levels;  astronomical 
work,  such  as  the  determination  of  azimuth^  and  possibly  of  the  lati- 
tude and  longitude  of  one  station,  and  a  limited  amount  of  topograph- 
ical work. 

This  project  was  approved  by  the  Chief  of  Engineers  on  April  7, 
1892,  with  the  statement  that  the  available  balance  had  been  reduced 
to  $4,461.72  by  an  allotment  of  $2,000  for  a  survey  of  the  frontage  of 
Chicago,  to  permit  proper  buoying  for  the  convenience  of  steamers 
carrying  passengers  during  the  World's  Pair,  this  latter  survey  being 
under  the  direction  of  Capt.  W.  L.  Marshall,  Corps  of  Engineers,  IT.  8. 
Army,  the  officer  in  charge  of  the  river  and  harbor  district  that  in- 
cludes Chicago. 
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Upon  the  approval  of  the  project  for  the  commencement  of  the  snr 
vey  of  St.  Marys  Eiver,  a  requisition  for  the  requisit-e  inBtmments  was 
forwarded  to  the  Engineer  Depot  at  Willets  Point,  N.  Y.,  and  steps 
were  a£  once  taken  to  secure  a  suitable  assistant  eugioeer  to  take  im- 
mediate charge  of  the  field  work.  This  would  have  been  an  easy  mat- 
ter had  it  not  been  for  the  fact  that  all  unexpended  funds  reverted  to 
the  Treasury  at  the  close  of  the  fiscal  year.  It  was  imi)08sible,  therefore, 
to  offer  anyone  much  more  than  two  months'  employment,  and  as  an 
engineer  of  the  necessary  qualifications  was  likely  to  have  permanent 
employment  elsewhere,  he  would  nardly  wish  to  give  up  his  position 
for  the  sake  of  remaining  with  the  survey  for  so  short  a  time.  A  suit- 
able assistant  was  found,  however,  in  the  employ  of  the  Missouri  River 
Commission,  Mr.  O.  B.  Wheeler,  who  was  formerly  an  assistant  engi- 
neer on  the  Lake  Survey,  and  the  Commission  having  courteously  con- 
sented to  permit  him  to  accept  employment  on  the  survey  during  this 
emergency,  he  reported  for  duty  on  May  22,  bringing  with  him  the  base 
measuring  apparatus  used  by  the  Missouri  River  Commission,  which 
had  been  kindly  loaned  to  the  survey  for  the  purpose  of  beginning  the 
work  as  soon  as  possible. 

The  survey  was  placed  under  the  general  charge, of  Assistant  Engi- 
neer E.  8.  Wheeler,  who  had  prepared  the  projects,  and  whose  long 
connection  with  the  Lake  Survey  and  familiarity  with  its  methods  and 
with  the  region  in  question  peculiarly  fitted  him  for  the  duty.  He  was 
so  busy,  however,  with  his  regular  work  on  the  improvement  of  St. 
Marys  Falls  Canal  and  River,  as  to  be  prevented  from  attending  to  the 
field  work  in  person.  This  duty  devolved  on  Assistant  Engineers  O. 
B.  Wheeler  and  Joseph  Ripley,  the  latter  having  been  transferred  tem- 
porarily from  the  work  of  improving  Hay  Lake  Channel,  St.  Marys 
River. 

The  shore  work  was  made  under  the  immediate  charge  of  Assistant 
O.  B.  Wheeler.  A  base  line  about  2  miles  in  length  was  measured  on 
Portage  avenue  in  Sault  Ste.  Marie,  Mich.,  and  a  steel  tape  belonging 
to  the  St.  Marys  River  Improvement  was  standardized  by  comxmrison. 
The  triangulation  was  planned  starting  from  the  base  line  through  six 
stations,  and  the  angles  at  four  of  these  stations  were  satisfactorily 
measured.  Observations  were  made  for  primary  azimuth,  a  line  of  pre- 
cise levels  was  run  from  a  bench  mark  on  the  wall  of  St.  Marys  Falls 
Canal  Lock  to  Bay  Mills,  which  is  far  enough  out  to  be  on  the  Lake 
Superior  level,  and  a  water  gauge  was  established  at  the  latter  point. 
Readings  on  this  gauge  indicate  a  fall  in  the  water  between  Bay  Mills 
and  the  head  of  St.  Marys  Falls  Canal  of  0.42  of  a  foot. 

The  hydrographic  party  under  the  immediate  charge  of  Assistant 
Joseph  Ripley  began  operations  on  May  27  in  the  vicinity  of  Sailors 
Encampment.  Five  stations  were  selected  and  marked  and  the  trian- 
gulation of  the  river  improvement  survey  of  1879  was  carried  to  the 
head  of  Mud  Lake.  The  hydrographic  work  done  was  practically  the 
same  as  in  making  estimates  in  an  improved  channel.  The  center  line 
of  a  channel  was  selected,  making  but  one  course  from  the  angle  above 
the  shoal  to  the  can  buoy  in  Mud  Lake  instead  of  three  courses  as  at 
present.  Two  posts  were  placed  on  St.  Josephs  Island  in  prolongation 
of  this  center  line,  and  were  located  from  two  triangulation  stations. 
From  the  coordinates  thus  obtained,  the  equations  of  center  and  side 
channel  lines  were  computed  with  reference  to  the  system  of  coordi- 
nates adopted  for  use  in  the  improvement  of  the  river.  Cross-section 
stakes  were  driven  on  either  side  of  the  channel  thus  laid  out,  and,  by 
means  of  marked  lines  stretched  across  the  channel  between  these 
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stakes,  soundings  10  feet  apart  were"  taken  within  the  channel  lines, 
and  an  area  400  feet  in  width  and  3,120  feet  in  length  was  thus  covered, 
Soundings  were  also  taken  30  by  200  feet  apart  from  the  channellines 
to  the  shore  lines.  Water-gauge  readings  were  taken  every  quarter 
hour  while  sounding,  and  hubs  were  located  along  both  shores  in  line 
with  each  pair  of  section  stakes.  In  this  work  the  maximum  amoimt 
of  use  was  made  of  all  work  of  similar  character  that  had  been  done  in 
connection  with  the  improvement  of  the  river,  and  duplication  of  Gov- 
emment  work  was  avoided.  The  United  States  tug  Myra^  witli  the 
garter  boat  and  other  plant  pertaining  to  the  river  improvement,  was 
loaned  to  the  survey,  and  everything  done  to  facilitate  obtaining  the 
maximum  results  from  the  funds  available. 

Mr.  E.  S.  Wheeler's  report  of  operations  on  the  survey  of  St.  Marys 
River  during  the  fiscal  year  ending  June  30, 1892,  is  hereunto  appended, 
marked  B,  and  reference  is  made  to  it  for  detailed  information. 

The  following  instruments  were  forwarded  from  the  Engineer  Depot 
to  Messrs.  T.  S.  and  J.  D.  Negus,  of  l^ew  York,  for  repairs,  and  were 
shipped  by  them  to  Sault  Ste.  Marie,  Mich. : 

1  clironometer;  T.  S.  &  J.  D.  Negus,  No.  1524;  1  clironograph,  Bond  &  Son,  No.  316. 

The  following  instruments  were  repaired  in  a  similar  manner  by 
Messrs,  F.  E.  Brandis,  Sons  &  Co.,  of  Brooklyn,  N.  Y.,  and  shix>ped  to 
Sault  Ste.  Marie: 

1  WuTdeman  Zenith  telescope,  No.  12;  1  Wurdeman  a-stronomical  transit.  No.  1; 
1  Tronf^hton  &  Simms  theodolite.  No.  1,  -with  14-inch  limb;  1  Tronghton  tf&  Simms 
theodolite,  No.  3,  with  14-inch  limb. 

Use  was  also  made  of  such  of  the  instruments  pretaining  to  the  river 
improvement  as  could  be  spared,  and  everything  is  now  in  readiness 
for  pushing  the  survey  as  rapidly  as  funds  become  available.  The 
commerce  using  the  river  is  so  extensive  that  it  is  very  important  that 
the  new  charts  be  completed  at  the  earliest  i)ossible  date,  in  order  that 
use  may  be  made  of  the  work  already  done,  and  in  order  that  the  availa- 
ble channels  and  courses  may  be  known  to  the  navigators  of  the  large 
and  expensive  vessels  that  use  this  great  highway  of  commerce. 

The  survey  of  St.  Marys  Eiver  was  under  the  general  charge  of  As- 
sistant E.  S.  Wheeler.  Assistant  O.  B.  Wheeler  had  immediate  charge 
of  the  shore  work,  and  was  assisted  by  Messrs.  E.  B.  Wheeler,  G.  B. 
Balch,  A.  O.  Wheeler ,  and  E.  6.  Thomas.  Assistant  Joseph  Ripley 
had  immediate  charge  of  the  hydrographic  work,  and  was  assisted  by 
Messrs.  F.  0.  Shenehon  and  L.  P.  Morrison.  The  amount  expended  on 
this  work  during  the  fiscal  year  was  $3,590.27,  all  of  the  unexpended 
portion  of  the  jdlotments  of  $1,010  for  the  shoals  in  Lake  Erie  being 
available  for  this  purpose,  in  addition  to  the  balance  of  $4,461.72  re- 
ferred to  above.  Out  of  this  total  amount  of  $6,071.72  an  additional 
amount  of  $714.55  was  expended  for  office  expenses;  so  that  the  total 
expenditure  was  $5,445.50,  leaving  a  balance  of  $626.22. 

During  the  fiscal  year  several  projects  have  been  submitted  with  a 
view  to  rendering  the  charts  of  the  Great  Lakes  of  the  greatest  possible 
use  to  navigators.    Under  date  of  September  17, 1891,  wafi  proposed: 

(1)  A  revision  of  all  existing  charts  in  regard  to  light-houses,  fog 
signals,  buoys,  ranges,  sailing  lines,  etc. 

(2)  Monthly  publication  during  season  of  navigation  of  bulletins  giv- 
ing all  aids  to  navigation  not  on  charts ;  reports  of  dangers  derived  firom 
vessels'  logs;  location  of  wrecks;  water  levels,  state  of  harbors,  etc. 

(3)  At  close  of  each  season  of  navigation  all  engineer  officers  in 
charge  of  river  and  harbor  works  to  send  to  the  office  charged  with  the 
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l>roi)osed  duty  charts  with  the  condition  of  their  works  platted  thereon ; 
also  any  other  information  which  may  have  come  to  their  knowledge, 
including  lights,  buoys,  range  lines,  sailing  lines,  etc.,  etc.  The  in- 
formation thus  obtained  to  be  compiled  upon  the  published  charts  dur- 
ing the  winter. 

(4)  Examinations  to  be  made  of  newly  discovered  obstructions  of 
limited  areas. 

Under  date  of  October  10, 1891,  the  following  scheme  for  new  charts 
to  complete  the  set  for  the  American  coasts  of  the  lakes  was  proposed, 
each  chart  named  to  be  published  on  a  single  sheet: 

GENERAL  CHARTS. 

Scalfi. 

Lake  Saperior  Canal  to  Dulnth lr:600, 000 

Lake  Michigan  Straite  to  Chicago 1:600,000 

COAST  CIIAUT8. 

Lake  SupeiHor. 

Scale. 

Onter  Island  L.  H.  to  Diiliith 1:120,000 

Marquette  to  Portage  Canal ^ 1 :  120, 000 

Portage  Cnnal  to  Outer  Island  L.H 1: 120, 000 

Bointe  An  Sable  to  Marquette 1 : 1 20, 000 

White  Fish  Point  to  Pointe  An  Sable 1:120,000 

North  Shore  from  Dulnth  eastward 1:120,000 

Lake  Huron. 

Scale. 

Pointe  Aux  Barques  L.  H.  to  Thunder  Bav  Island  L.H 1 :  120, 000 

Thunder  Bay  Island  L.  H.  to  Detour  L.  H 1:120^000 

In  the  above  list  the  several  charts  are  arranged  in  the  order  of  their 
importance.  St.  Marys  Eiver  was  included  in  the  scheme  because  more 
or  less  field  work  would  have  to  be  completed  before  new  charts  of  this 
locality  could  be  published. 

These  projects  or  something  of  a  similar  nature  will  have  to  be  car- 
ried out  if  the  charts  are  to  be  rendered  of  the  greatest  service  to  navi- 
gators. The  work  already  done,  particularly  in  the  location  ot  the 
dangerous  shoals  in  Lake  Erie  above  referred  to,  has  fully  demonstrated 
the  necessity  which  exists  for  work  of  this  character.  The  lake  marine 
is  of  too  great  importance  to  the  country  at  large  for  any  efibrt  looking 
towards  its  safety  to  be  spared.  When  the  United  States  Government 
sells  charts  to  navigators,  these  charts  should  embody  the  latest  and 
most  accurate  information  concerning  ihe  localities  to  which  they  refer, 
and  everything  should  be  done  to  render  navigation  safe  and  certain. 

From  1885  up  to  the  opening  of  navigation  in  1892  the  lowest  water 
surface  of  the  lakes  for  the  season  has  been  less  each  year  than  the  year 
before.  This  condition,  however,  is  only  temporary  and  evidences  now 
point  to  an  increase  in  depths.  Combined  with  this  lowering  in  recent 
years,  however,  has  been  the  great  growth  of  the  lake  vessels  both  in 
size  and  number,  a  growth  that  must  be  seen  to  be  appreciated.  Since 
the  original  surveys  were  made  the  maximum  draft  of  vessels  has  in- 
creased from  9i  and  12  feet  to  16  feet,  and  when  improvements  now  in 
progress  are  completed  it  will  be  still  further  increased  to  20  feet.  As 
a  consequence  the  larger  and  more  e;cpensive  vessels  are  constantly 
discovering  dangers  previously  unknown,  and  discovering  them  by  the 
costly  process  of  striking  them.  All  dangers  so  discovered  should  at 
once  be  surveyed  and  located  upon  the  charts  in  order  to  prevent  the 
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repetition  of  similar  accidents  at  the  same  point.  Localitiee  deemed 
l>erfectly  safe  for  nayigation  when  smaller  vessels  were  used  are  now 
regarded  with  suspicion  by  the  larger  vessels  and  it  is  essential  that 
certain  special  areas  should  be  reexamined. 

Navigation  of  the  lakes  is  attended  with  peculiar  dajigers,  similar  in 
kind,  but  far  different  in  degree,  to  those  met  with  upon  the  ocean.  On 
the  lakes  vessels  are  never  far  from  land  and,  what  is  worse,  have  land 
all  around  them.  Running  before  a  gale  is  never  to  be  thought  of.  At 
certain  seasons  of  the  year  gales  are  frequent  and  severe,  and  at  all  times 
ail  accurate  knowledge  of  the  locations  of  all  dangerous  obstructions  is 
essential  to  safety.  Accurate  knowledge  of  this  kind  can  be  obtained 
in  but  one  way  and  that  is  from  the  charts.  It  is  essential,  therefore, 
that  all  the  charts  be  kept  constantly  up  to  date. 

The  commerce  passing  through  St.  Marys  River  now  amounta  to 
0,0(M),000  tons  of  freight,  and  that  through  the  Detroit  River  to  over 
2(),()(K),00()  tons  of  freight,  annually,  and  this  commerce  is  increasing 
with  great  rapidity.  Interests  of  such  magnitude  require  that  no  stone 
shall  be  left  unturned  for  their  protection. 

The  survey  of  St.  Marys  River  has  been  begun,  and  everything  is  in 
readiness  to  push  the  work  so  that  new  charts  of  this  locality  may  be 
])iiblished  at  the  earliest  possible  date.  The  records  of  the  fbnner  sur- 
vey and  of  the  river  improvement  will  prevent  alld  uplication  of  work 
and  will  permit  the  survey  to  be  done  as  quickly  as  possible.  The  or- 
ganized districts  in  connection  with  river  and  harbor  work  now  estab- 
lished at  the  chief  cities  on  the  lakes  will  greatly  facilitate  keeping  all 
the  charts  up  to  date  and  will  insure  the  maximum  results  with  the 
minimum  cost. 

in  view  of  the  great  importance  of  this  work  to  the  lake  marine,  an 
estimate  of  t50,000  for  "surveys  and  other  expenses  connected  with 
eoneeting  and  extending  the  charts  of  the  northern  and  northwestern 
lakes"  during  the  fiscal  year  ending  June  30, 1894,  in  addition  to  an 
estimate  of  $3,000  for  "printing  and  issuing  charts  for  the  use  of  navi- 
gators and  electrotyping  copper  plates  for  chart  printing"  is  submitted, 
in  full  confidence  that  the  conditions  now  existing  amply  wanant  this 
expenditure. 

EatimaUfor  the  fiscal  year  ending  June  SO^  1894, 

For  printing  and  issuing  charts)  for  the  use  of  navigat^ors  and  electrotyping 
copper  pbites  for  chart  printing $3, 000 

For  surveys  and  other  expenses  connected  with  correcting  and  extending 
the  charts  of  the  northern  and  northwestern  lakes 50,  ODD 

Total  58,000 

Money  statement. 

AHotted ^ $6,071.72 

J  nne  JW,  1892,  amount  expended  during  fiscal  year 1, 402. 66 

Julv  1,1892,  balance  unexpended 4,609.06 

July  1,1892,  outstanding  liabilities 4,042.84 

July  1,  1892,  balance  available 626.22 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894 .  53^  000. 00 
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Dates  and  amounU  of  appropriationB  for  9urvey  of  northern  and  norihwe$tem  Wees, 


March  3, 1841 $15,000 

May  18, 1842 20,000 

March  1,1843 J *.  30,000 

June  17, 1844 20,OK)0 

March  3, 1845 20,000 

August  8, 1846 25,000 

August  12,1848 25,000 

March  3, 1849 10,000 

Septemher  28, 1850 25,000 

March  3, 1851 25,000 

August  30,  1852 25,000 

March  3, 1853 50,000 

August  5, 1854 50,000 

March  3, 1855 50,000 

August  30, 1856 50,000 

March  3, 1857 50,000 

June  12,1858 .\ 75,000 

March  3, 1859 75,000 

June21,1860 75,000 

March  2, 1861 75,100 

July  5, 1862 1(6,000 

February  9, 1863 106,  879 

July  2,1864 100,000 

February  28, 1865 125,000 

June  12,1866 50,000 

March  2, 1867 77,500 

March  2, 1868.. 77,500 


July20,1868 $75,000 

Match  3, 1869 100,000 

July  16,1870 100,000 

March  3,1871 175,000 

June  10, 1872 175,000 

March  3, 1873 175,000 

June  23, 1874 175,000 

March  3, 1875 150,000 

July  31,  1876  (not  '"iucluding 

$16,000  applied   to  survey 

Mississipnpi  River) 84^  000 

March  3,  1^7  (not  including 

$25^000  applied   to  survey 

Mississippi  River  and  in- 
cluding    $9, 500     received 

from  sf3e  of  steamers) 94, 500 

June  20,  1878  (not  including 

$49,500^applied    to  survey 

of  Mississippi  River . . . .  49, 500 

March  3, 1879 85,000 

June  16, 1880 40,000 

March  3, 1881 18,000 

August  17, 1882 12,000 

March  3, 1883 3,000 

Total $2,942,879 


Dates  and  amounU  of  appropriations  for  survey  of  northern  and  northwestern  lakes. 

Printing  and  issue  of  charts  for  use  of  navigators  and  electrotyping  copper  plates 
for  chart  printing : 

July  7,  1884 $3,000, 

March  3,1885 3,000 

August  4,  1886 2,000 

March  3,1887 : : 2,000 

Oetober2,  1888 2,000 

March  2,  1889 2,000 

August  30,  1890 2,000 

March  3, 1891 2,000 

Total , 18,000 

Dates  and  amounts  of  appropriations  for  survey  of  northern  and  northwestei-n  lakes. 

Surveys  and  additions  to  and  con-ectiiig  engraved  plates: 

March  2,  1889 $5,000 

August30,  1890 10,000 

March  3,  1891 10,000 

Total 25,000 


BBPORT  OF  LIBUTENANT  CHAS.  8.  RICII^,  CORPS  OP  ENOnOEERS. 

Colonel:  I  have  the  honor  to  submit  the  following  final  report  of  operations  of 
the  lake  survey  party  under  my  charge  at  the  shoal  3  miles  north  and  west  of  Pel^e 
Spit  light-house  and  at  the  shoal  making  out  fix>m  Littles  Point,  Lake  Erie. 

PROGRESS. 

The  preparatory  work  of  fitting  out  the  part^  was  done  during  the  first  part  of 
May,  1892;  and  on  May  20  the  party  left  Detroit  in  the  steamer  acotia,  which  had 
been  engaged  for  the  survey,  and  arrived  at  Colchester,  Ontario^  off  which  place  is 
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Hituaied  the  shoal  making  out  from  Littles  Point.    Here  most  of  the  shore  worlc  vat 
done,  and  on  May  25  the  party  proceeded  to  Pointe  Pel^e,  where  shore  work  vm 
finished;  and  on  May  28  hydrographic  work  was  hegon  on  the  ahoal  3  miles  north 
and  west  of  Pel^e  Spit  light-house,  where  3^  fathoms  are  shown  on  the  chart, 
lliis  shoal  was  completely  resuryeyed  by  June  1,  and  f^ew  sho&l  about  half  a  mile 
northeast  of  this  one  was  discovered ;  by  June  6,  although  interrupt^  somewhat 
by  heavy  weather,  considerable  progress  bad  been  made  upon  the  snTvey  of  Lhe 
newly  discovered  shoal,  when  the  steamer  Scotia  disabled  her  boiler  and  had  to  leave 
the  work  for  repairs.    Mr.  Charles  L.  Smith,  one  of  the  party,  was  sent  with  her, 
with  instructions  to  secure  the  services  of  another  steamer  should  repairs  to  the 
Scotia^ 8  boiler  take  too  much  time.    In  the  mean  while  an  effort  was  made  to  continue 
the  survey  of  the  shoal  by  means  of  a  small  boat  alone.    The  boat,  however,  was 
loaded  so  deep  and  the  locality  was  so  exposed,  being  3  miles  from  the  nearest 
land,  that  the  boat  had  to  run  for  shore  every  time  a  squall  threatened,  and  it  was 
impofisible  to  make  much  progress.    On  June  11,  however,  Mr.  Smith  retnmed  with 
the  tug  C.  W,  Wells,  and  hydro^aphic  work  at  this  point  was  soon  finished. 

On  June  14, 1892,  the  party  lett  Pointe  Pel6e  for  Colchester  via  KingsviUe,  at  which 
latter  place  it  was  necessary  to  communicate  with  the  post^ffice.  While  there  a 
hasty  survey  was  made  of  the  harbor,  in  order  that  new  docks,  lights,  eto.,  erected 
since  the  former  survey  might  be  located  upon  the  chart.  There  is  a  harbor  of 
refuge  at  this  point  available€or  small  craft,  which  has  been  constructed  in  recent 
years  ]  and  a  large  summer  hotel,  the  Mettawas,  now  stands  upon  the  shore  of  the 
lake  and  forms  a  promiuent  landmark.  It  was  expected  that  the  harbor  would  be 
deepened  to  about  14  feet  by  dredging  during  the  coming  summer;  and  dming  the 
return  of  the  party  to  Detroit  a  Canadian  dredge  and  outfit,  said  to  be  boona  for 
KingsviUe,  were  passed  at  Amherstburg. 

Tho  party  arrived  at  Colchester  on  June  14,  and  on  the  folio wlnff  day  located  the 
shoal  that  is  shown  on  the  chart  about  a  mile  south  of  the  dock.  I>uring  this  day  it 
was  ascertained  that  the  steamer  Scotia  was  expected  back  from  Detroit  with  a  new 
boiler,  and  authority  was  obtained  by  telegraph  to  reemploy  the  Scotia  upon  her 
arrival  and  discharge  tlie  C,  W,  WelUf  as  the  Scotia  was  a  very  much  more  saitabZe 
boat  for  the  work  required  and  was  much  cheaper.  Later  in  the  day,  however,  it 
was  ascertained  that  the  Scotia  had  not  had  anew  boiler  placed  in  her,  as  the  boiler 
the  owner  had  expected  to  obtain  had  proved  too  large,  and  it  was  therefore  sup- 
,  posed  that  the  work  would  have  to  be  completed  with  the  tug  C.  W.  Wells, 

At  Pointe  Pel^e  the  steamer  had  been  obliged  to  seek  shelter  eaclk  night  at  Pel^ 
Islaud  or  KingsviUe,  owing  to  the  lack  of  shelter  from  sudden  gales  in  the  vicinity 
of  the  work.  At  Colchester  similar  conditions  existed,  and  the  steamer  was  obliged 
to  seek  shelter  at  Amherstburg,  near  the  mouth  of  Detroit  River,  where  also  she 
could  keep  herself  supplied  with  coal.  On  the  evening  of  June  15  Recorder  Herman 
Kallman,  jr.,  went  to  Amherstburg  with  the  Wells,  expecting  to  retnm  with  her  early 
the  next  morning.  When  the  Wells  arrived  at  Amherstburg  her  engineer  deserted 
on  account  of  the  long  hours  he  had  been  necessarily  obliged  to  keep,  and  Mr.  Kali- 
man  saw  at  once  that  if  the  work  were  to  be  pushed  another  tug  must  be  secured 
immediately,  and  that  there  was  no  time  for  the  owner  of  the  Wells  to  secure  another 
engineer.  Mr.  Kallman  therefore  took  the  responsibility  of  discharging  the  Weils, 
and  spent  the  greater  part  of  the  night  endeavoring  to  secure  another  boat,  going  as 
far  as  Wyandotte  in  a  rowboat  for  the  purpose,  but  to  no  avail.  He  finally  found 
the  Scotia,  which  had  just  returned  to  Amherstburg,  and,  thinking  that  if  she  was 
in  good  enough  condition  to  go  from  Detroit  to  Amherstburg  she  would  be  able  to  do 
all  the  work  that  was  needed  by  the  survey,  persuaded  her  owner  to  return  to  Col- 
chester with  him  in  the  morning.  Thereafter  she  remained  with  the  party  until  the 
close  of  operations,  and,  although  partially  disabled,  performed  her  work  in  a  more 
satisfactory  manner  than  it  woiud  have  been  possible  for  the  Wells  to  do. 

Work  at  Colchester,  on  the  shoal  making  out  from  Littles  Point,  was  very  much 
delayed  by  bad  weather.  The  situation  is  such  that  all  but  a  nearly  due  north  wind 
makes  too  much  sea  to  permit  of  accurate  work,  and  in  fact  of  any  work  at  all  that 
requires  the  use  of  the  sweeping  bar.  By  June  24,  however,  all  work  on  the  shoal 
proper  was  completed,  and  by  the  end  of  June  26  only  one  more  day's  work  was 
needed  to  surround  the  shoal  thoroughly  with  soundings,  and  there  remained  four 
days  more  before  the  close  of  the  fiscal*  year,  when  all  funds  would  revert  to  the 
Treasury.  June  27,  28,  and  29  were  too  stormy  to  permit  the  steamer  to  get  to  the 
shoal,  or  to  permit  work  after  she  got  there.  June  30,  the  last  day  on  which  work 
was  possible,  opened  calm,  and  lines  of  soundings  were  rapidly  run  around  the  shoal 
on  the  sides  where  no  soundings  had  previously  been  taken.  By  noon  a  fresh  breese 
had  sprung  up  from  the  northwest,  and  the  lines  of  soundings  were  put  further 
a])art,  in  order  that  the  necessary  area  might  be  covered.  By  3  o'clock  there  was 
too  much  sea  to  continue  the  work,  and  the  required  area  having  been  fairly  well 
covered,  the  party  retured  to  the  shore  and  left  K>r  Detroit  shortly  afterwards,  where 
they  were  disbanded. 
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METHODS. 

Shore  work. — At  Colchester  and  Pointe  Pel^,  the  shore  work  was  done  with  Buff 
&  Berger  transit  No.  245,  and  some  stadias  which  had  previously  been  constructed 
tor  this  instrument.  These  stadias  had  been  used  during  Febrnary  and  March,  1892, 
ill  a  survey  of  the  river  Iront  at  Detroit,  and  in  that  survey  checks  had  been  taken 
on  the  stadia  scale  in  the  following  manner:  At  every  stadia  station,  angles  had 
been  read  to  various  prominent  landmarks  and  the  notes  of  the  survey  had  been 
i>lotted  on  a  scale  of  300  feet=l  inch.  Where  the  same  landmark— a  steeple  or  light- 
house, for  example — was  sighted  at  from  fifteen  to  twenty  stadia  stations,  if  there 
was  no  error  in  any  of  the  distances,  in  azimuth,  or  in  plotting,  the  lines  from  all 
these  stations  to  the  landmark  would  when  plotted  intersect  in  one  point.  In  this 
way  these  various  landmarks  served  as  a  check  on  azimuths  and  in  a  comparative 
manner  on  distances.  Thev  offered,  however,  no  absolute  check  on  distances,  as  all 
the  distances  might  be  too  large  or  all  to  small  should  the  stadia  sc^le  be  out  ofpro- 
portion.  To  obtain  an  absolute  check  on  distances,  two  lines  were  taken;  the  nrst, 
the  line  from  Windmill  Point  light-house  to  Belle  Isle  light-house,  which  had  been  in- 
cinded  in  a  triangulation  made  by  Col.  H.  Kallman,  U.  S.  assistant  engineer,  in  Jan- 
uary, 1890,  from  a  base  line  5,000  feet  in  length,  measured  witli  a  300-foot  steel  tape 
on  Isle  Au  Pdche.  This  triangulation  made  the  calculated  length  of  the  line  joining 
the  two  lights  10,522.7  feet.  After  the  field  notes  of  the  Detroit  River  front  survey 
had  been  plotted  and  the  two  light-houses  in  question  established  by  intersections, 
in  the  manner  above  indicated,  the  distance  between  them  was  measured  with  a 
scale,  by  an  experienced  draftsman,  who  was  ignorant  of  the  calculated  distance 
obtained  from  the  triangulation  and  who  made  the  distance  between  the  two  lights 
10,522  feet.  The  second  check  was  made  in  a  similar  manner  between  two  triangu- 
lation stations  of  the  lake  survey  in  the  city  of  Detroit,  '^  City  HaU,"  and  ^^  Swayne.'^ 
The  distance  between  these  stations  computed  from  the  records  of  the  lake  survey 
is  12,273  feet.  The  distance  measured  on  the  map  by  the  draftsman  when  ignorant 
of  the  computed  distance  was  12,273  feet.  It  was  thought,  therefore,  that  a  stadia 
scale  which  would  come  as  close  as  this  on  a  scale  of  300feet=l  inch,  or  1:3,600 
would  be  sufficiently  accurate  for  the  location  of  shoals  upon  a  chart  with  a  scale  of 
1 :  80,000.    Nothing  but  the  stadia  was  used,  therefore,  in  measuriug  distances. 

The  manner  of  measuring  the  base  line  for  the  location  of  the  shoals  was  as  fol- 
lows :  Three  observing  stations  were  selected,  the  middle  one  about  half  way  between 
the  other  two,  all  three  being  intervisible,  and  flagpoles  were  erected  at  all  of  them. 
The  stadia  liue  was  then  run,  each  of  the  three  observing  stations  being  occupied  in 
due  course  by  the  instrument.  From  every  stadia  station  angles  were  reaa  to  all 
three  of  the  observing  stations  and  also  to  any  prominent  landmark,  such  as  steeples 
or  light-houses,  that  might  be  conveniently  situated,  and  the  topography  was  put  in 
with  the  stadias  at  the  same  time.  In  this  manner  a  direct  check  was  obtained  in 
azimuth,  and  an  error  in  any  of  the  distances  could  readily  be  detected.  To  calcu- 
late the  distance  between  ilny  two  of  the  observing  stations  a  number  of  methods 
could  be  employed;  the  simplest  and  probably  the  best  being  the  projection  of  each 
of  the  lines  between  stadia  stations  upon  the  line  connecting  the  two  observing  sta- 
tions under  consideration,  and  the  summing  of  the  projected  distances  to  obtain  the 
required  distance.  By  measuring  the  base  in  this  manner  both  money  and  time 
were  saved ;  and,  although  the  first  was  desirable,  the  latter  was  essential,  for  the 
party  barely  managed  to  complete  their  work  by  the  end  of  the  fiscal  year,  and  it  is 
doubtful  if  they  would  have  done  so  had  it  been  necessary  to  measure  a  base  line 
with  a  chain  or  tape,  and  then  triangulate  to  obtain  suitable  observing  stations. 

In  order  to  locate  the  hydrographic  work  upon  the  map,  angles  were  read  from 
each  of  the  three  observing  stations  to  buoys  anchored  in  the  lake.  In  this  way 
three  intersections  were  obtained  at  each  buoy  and  the  chances  of  error  were  largely 
reduced. 

At  Colchester  and  Pointe  Pel^e  observations  on  Polaris  at  eastern  elongation  were 
taken  to  establish  the  true  meridian,  an  azimuth  being  taken  in  each  case  to  a  dis- 
tant light-honse. 

Water  gauaju, — A  water  gauge  was  established  on  the  dock  at  Colchester  on  Mav 
21,  and  readings  were  taken  three  times  daily  at  6  a.  m.,  12  m.,  and  6  p.  m.  until 
June  30.  At  Pointe  Pel^e,  there  being  no  dock  at  which  a  wat«r  gauge  could  be 
fastened  upon  the  suggestion  of  Recorder  Kallman,  a  hole  was  dug  in  the  beach 
about  15  feet  back  from  the  shore  line  until  water  appeared;  a  barret,  open  at  both 
ends,  was  then  sunk  in  this  hole  and  the  sand  excavated  from  inside  it  until  the  bar- 
rel was  down  as  far  as  it  was  practicable  to  drive  it.  A  stake  was  then  driven  in- 
side the  barrel  and  close  to  it  and  the  water  guage  fastened  to  this  stake.  Another 
and  slightly  larger  barrel  was  then  telescoped  firmly  over  the  first  one,  and  the  sand 
filled  in  outside.  In  this  manner  a  well  was  formed  in  which  the  water  lever  was 
the  same  as  that  of  the  lake  outside  and  fluctuated  with  it,  but  was  totally  unaffected 
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by  the  motion  of  the  waves.  This  gaus^e  conld  always  be  appix>ached  and  could  be 
read  to  a  fractional  part  of  an  inch  iu  {he  roagheat  weather.  From  May  25  to  Jane 
30^  this  gauge  was  read  three  times  daily,  and  each  gauge  was  read  hourly  during 
times  of  sounding  on  the  shoal  to  which  it  related. 

After  the  return  of  the  party  to  Detroit,  comparisons  were  made  bet-w^een  the  two 
gauges  and  the  one  at  Cleveland,  Ohio,  and  it  was  found  that  the  zero  of  the  Col- 
chester gauge  was  1.99  feet  below  high  water  of  1838  and  0.35  foot  above  the  water  sur- 
face shown  on  the  chart  (mean  level  of  Lake  Erie  1860-75),  while  the  zero  of  Pointe 
Pel6e  gauge  was  1.24  feet  below  high  water  of  1838,  and  1.10  feet  above  the  water  sur- 
face shown  on  the  chart.  Expressed  as  elevations  above  mean  tide  at  New  York 
City,  the  diiferent  levels  are  as  foUoVs : 

High  water  of  1838,  575.20  feet  above  mean  tide;  Pointe  Pel€o,  zero.  573.96  feet 
above  mean  tide ;  Colchester,  zero,  573.21  feet  above  mean  tide :  water  surface  of  chart 
(mean  level  of  Lake  Erie  1860-^75),  572.86  feet  above  mean  tide. 

Tt^mporary  bench  marks  were  also  established  near  each  gauge  for  use  in  case  the 
gauge  should  be  displaced.  At  Colchester  the  bench  mark  was  the  top  of  a  large 
bowlder  in  the  gully  at  the  foot  of  Dunn  street  and  was  5.33  feet  above  zero  of  gauge. 
At  Pointe  Pel^e,  the  bench  mark  was  the  top  of  a  nail  driven  in  the  root  of  an  ash 
tree  at  the  edge  of  the  woods  abreast  of  the  gauge  and  was  4.10  feet  above  the  zero 
mark.  ^ 

Uifdrographic  work, — The  object  of  the  surveys  being  the  reexamination  of  certain 
localities  where  vessels  had  struck  while  draw^ing  less  water  than  was  shoivii  on  the 
cbai't,  it  was  of  the  greatest  importance  to  obtain  the  minimum  depth  of  water  at 
each  place.  In  order  to  do  this  it  became  necessary  to  employ  the  device  known  as 
the  sweeping  bar.  As  used  on  this  survey,  it  consisted  of  a  2i-lnch  gas  pipe,  27  feet 
iu  length,  held  horizontally  below  the  surface  of  the  water  by  two  small  ropes  bound 
to  the  bar  about  8  or  9  feet  from  either  end  and  ])assing  up  to  the  top  of  the  water; 
each  rope  then  passed  over  a  pulley  and  was  belayed  to  a  stout  beam  that  lay 
across  the  deck  of  the  steamer  just  forward  of  the  pilot  house,  the  pulleya  over 
which  the  rope  passed  being  hold  iu  the  euds  of  the  beam  where  they  overhang  the 
sides  of  the  boat.  Both  supporting  ropes  were  so  marked  that  the  bar  could  be  held 
horizontally  and  its  depth  below  the  water  surface  could  be  gauged  according  to  the 
depth  at  which  obstructions  were  looked  for.  With  this  device  it  was  necessary  for 
the  steamer  to  move  very  slowly  in  order  that  the  bar  might  hang  vertically  down  ward 
and  not  swing  back  and  up,  as  would  be  the  case  were  the  steamer  to  move  at  a  nor- 
mal speed.  Had  the  supports  of  the  bar  been  made  rigid— of  vertical  pieces  of  gas 
pipe,  for  example — so  that  the  steamer  could  move  rapidly,  the  first  time  an  ohstruc- 
tion  was  struck  the  apparatus  would  have  been  so  badly  broken  or  injured  as  to  cause 
great  delay  for  n^paii-s.  On  the  o th er  hand,  should  the  bar  swing  back  slightly  and  rise 
a  foot,  or  even  2  feet,  it  was  of  no  particular  consequence,  as  Sie  main  use  of  the  bar 
was  as  a  tinder,  the  steamer  being  backe<l  and  stopped  whenever  the  bar  struck,  and 
the  obstruction  searched  for  with  a  sounding  pole.  Should  the  obstrnetion  not  be 
found  in  this  manner,  as  was  sometimes  the  case,  then  the  bar  was  raised  a  foot 
and  the  steamer  started  forward  very  slowly.  If  the  bar  struck  again  it  was  raised 
another  foot  and  the  same  process  repeated  until  the  bar  passed  over  the  obstrnetion, 
when  it  was  lowered  to  its  former  depth  and  the  survey  continued.  In  order  to 
tell  when  the  bar  struck,  a  man  was  stationed  at  each  of  the  ropes  that  supported 
the  bar,  and  kept  his  hand  always  in  cout>act  with  the  rope.  A  spare  bar  was  al- 
ways carried,  in  order  to  minimize  delay  in  case  of  accident. 

It  was  on  accouut  of  the  slow  speed  required  of  the  steamer  in  carrying  the  bar 
or  8weei>ing  that  the  Scotia  was  so  much  better  suited  to  the  work  than  the  C  W. 
Uella.  The  Scotia  had  a  double  engine,  and  coiild  run  as  slowly  as  desired,  whereas 
the  Wells,  having  a  single  engine,  would  center  if  she  attempted  to  go  as  slowly  as 
was  necessary  for  sweeping.  The  Scotia  also  was  much  smaller  and  Ifghter  than  the 
other  boat,  and  could  stop  more  quickly  and  was  not  so  likely  to  run  away  from  an 
obstruction  that  the  bar  had  found. 

Sweeping  being  the  essential  part  of  the  survey,  it  became  necessary  to  subordi- 
nate every  other  ]^)art  of  the  work  to  this.  In  order  to  locate  obstructions  found  by 
the  bar  the  following  method  wtus  adopted :  Four  buoys  were  anchored  approximately 
in  a  parallelogram,  two  of  the  four  sides  of  which  were  about  1,000  feet  in  length; 
these  buoys  being  located  iustrunientally  irom  the  shore.  A  line  1,000  feet  in  length 
was  then  anchored  along  one  of  the  l,0(K)-foot  sides  of  the  parallelogram  and  a  simi- 
lar lino  was  anchored  parallel  to  the  tirst  and  300  feet  from  it.  These  thousand-foot 
lines  had  every  50  feet  marked  upon  them  by  a  cork,  which,  floating  on  the  water, 
could  be  seen  from  the  adjacent  boats.  A  small  boat  containing  the  sounding  party 
would  be  rowed  along  one  of  th<  so  cork  lines  and  soundings  taken  at  each  of  the 
corks;  the  boat  would  then  return  on  a  line  50  feet  from  the  first,  the  position  of 
this  line  being  estimated  with  sufficient  accuracy  from  the  cork  lines  on  either  side 
of  the  boat,  and  soundings  would  be  taken  abreast  of  each  of  the  corks.  In  this 
manner  the  area  of  300  feet  by  1,000  feet  would  be  covered  with  soundings  60  feet 
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apart.     The  steamer  carrying  the  sweeping  bar  would  follow  the  sounding  boat,  first 
covering  the  25  feet  next  to  the  cork  line,  then  the  25  feet  next  to  this,  and  so  on, 
uiaking  two  runs  to  every  one  of  the  sounding  ^oat.    As  the  bar  was  27  feet  long 
there  would  be  a  slight  overlapping  were  the  steamer  to  keep  a  true  course  each 
time ;  should  she  vary  slightly  from  her  course,  however,  an  obstruction  would  have 
to  be  Tery  small  to  escape  her,  and  by  having  the  bar  at  a  sufBicient  depth  the  chance 
of  missing  the  shallow  spots  was  practically  avoided.    The  sounding  boat,  complet- 
ing the  given  area  before  the  steamer,  would  proceed  to  reel  up  the  cork  line  first 
placed  in  position,  and  would  then  place  it  on  the  other  side  of  the  second  cork  line, 
parallel  to  it  and  SOO  feet  £rom  it.  thus  inclosing  a  new  area,  which  was  surveyed  in  a 
similar  manner  to  the  first  one.    By  this  method  an  obstruction  found  by  the  sweex>ing 
bar  could  at  once  be  located  within  a  few  feet  of  its  position  with  respect  to  the  sound- 
ings  and  the  buoys.    After  the  shoal  proper  had  been  surveyed  such  lines  of  sound- 
ings would  be  run  as  would  sn£Bce  t.o  develop  the  bottom  in  its  vicinity.     At  Col- 
chester quadrilaterals  about  a  mile  in  length  and  2,000  feet  in  width  were  sounded 
as  follows :  Three  buoys  were  established  in  line,  the  middle  one  being  about  1^000 
feet  from  the  other  two.    Three  other  buoys  were  established  in  the  same  way 
abreast  of  the  first  three,  about  a  mile  from  them.    All  buoys  were  then  located 
from  the  shore.    One-half  of  this  quadrilateral  being  1,000  feet  by  about  a  mile  in  area 
would  be  surveyed  by  placing  one  of  the  1,000-foot  cork  lines  between  two  of  the 
buoys  and  the  other  cork  line  between  the  two  buoys  opposite  them.    A  small  boat 
would  then  anchor  at  each  of  the  two  buoys  which  marsed  one  of  the  long  sides  of 
this  quadrilateral  and  the  steamer  would  run  between  the  small  boats,  being  kept 
ill  range  by  flag  signals  from  one  of  the  boats.    The  steamer  would  run  at  a  uniform 
speed,  soundings  would  be  taken  from  her  on  time  and  on  important  lines  the 
sweeping  bar  would  be  carried  very  deep  to  ascertain  whether  or  not  any  obstruc- 
tion existed.    After  the  line  between  the  two  buoys  had  been  sounded  in  this  man- 
ner the  small  boats  would  move  opposite  corresponding  corks  200  feet  or  300  feet  or 
any  desired  distance  ftom  the  buoys  and  the  line  between  the  two  boats  sounded  as 
before.    After  the  first  half  of  the  quadrilateral  was  surveyed  in  this  manner,  the 
cork  lines  were  shifted  to  the  corresponding  buoys  in  the  dldcond  half,  and  the  sur- 
vey was  continued.    This  method  was  very  flexible.    With  the  limited  time  at  the 
disposal  of  the  party  when  it  became  necessary  to  hurry  the  work  on  account  of 
threatening  weather  the  lines  of  soundings  could  be  placed  farther  apart^  while, 
should  closer  examination  of  any  special  area  prove  necessary,  the  lines  could  be 
put  closer  together,  the  sounding  party  being  entirely  independent  of  the  shore. 
.   Had  any  obstruction  been  found  during  the  course  of  this  work  it  was  proposed  to 
drop  a  buoy  upon  it,  finish  the  line  upon  which  the  souadings  were  being  made,  and 
subsequently  return  to  the  spot  that  had  been  buoyed,  and  make  a  special  survey  of 
it  in  a  similar  manner  to  that  employed  on  the  shoal  proper.    As  no  obstruction 
was  found  during  this  work  no  special  survey  of  this  kind  was  required. 

During  the  progress  of  the  hydrographic  work  the  gauj^e  was  read  every  hour,  and 
the  times  of  beginning  and  ending  of  each  line  of  soundm^s  were  recorded.  Every 
night  after  the  return  of  the  party  to  shore,  all  the  somidings  were  reduced  to  zero 
of  gauge  and  were  then  plotted  upon  the  map  at  the  first  practicable  opportunity. 

RESULTS. 

Shoal  S  mil€8  narih  and  west  of  Pel4e  Spit  light-house, — The  first  place  surveyed  in 
this  vicinity  was  the  shoal  upon  which  ^  fathoms  are  shown  upon  the  chart.  This 
shoal  was  found  to  consist  mainly  of  a  ledge  of  solid  rock,  and  tne  least  depth  found 
was  18.7  feet,  as  referred  to  the  water  surface  of  the  chart,  an  area  of  about  1,430,000 
square  feet  ha\dng  been  passed  over  by  the  sweeping  bar. 

During  the  past  spring  Capt.  W.  A.  Grubb,  the  keeper  of  Pel6e  Spit  light-house, 
noticed  some  ice  remaining  near  this  shoal  after  all  the  ice  had  disappeared  elsewhere. 
He  had  the  forethought  to  establish  ranges  on  the  shore  in  line  with  this  ice,  and 
after  the  survey  of  the  above-mentioned  shoal  was  finished  one  of  Capt.  Grubb's  ranges 
*  was  followed  out  and  a  large  shoal  was  discovered  about  half  a  mile  to  the  north- 
east of  the  first  one,  where  good  water  is  shown  on  the  chart.  This  shoal  was  sur- 
veyed and  three  points  of  minimum  depth  were  discovered,  one  having  1^.1  feet  of 
water  on  it  as  reduced  to  the  water  surface  of  the  chart,  over  a  ledge  of  rock ;  another 
13.5  feet  over  an  old  wreck  laden  with  iron  ore,  said  to  be  the  Nicholls,  sunk  in  1879 
after  the  former  survey  was  finished,  and  the  third  13.5  feet  over  a  cluster  of  bowl- 
ders. On  this  shoal  an  area  of  1,100,000  s<][uare  feet  was  covered  by  the  S'^eeping 
bar.  Lines  of  soundings  were  run  connecting  the  two  shoals,  and  good  water  was 
.     found  between  them. 

Had  it  not  been  for  the  ranges  established  bjr  Capt.  Grubb  it  is  doubtful  if  the 
party  would  have  discovered  the  new  shoal  in  this  locality.  They  certainly  would 
not  have  done  so  without  a  great  loss  of  time.  It  is  Important  that  as  dangerous  a 
shoal  as  this,  so  close  to  the  track  of  vessels,  should  have  a  name  so  that  it  would 
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quickly  catch  tlie  <\ve  of  anyone  usin^-  the  chart.  Ca})t.  Grubb's  assistance  having 
lH»eu  entirely  voluntary,  ana  having  been  of  great  use  to  the  survey,  I  have  therefore 
to  suggest  the  name  of  **Grabb  Reef"  for  the  two  shoals  at  this  plaint. 

The  importance  of  having  all  dangerous  shoals  like  this  one  plott'Od  upon  the  chart 
at  the  earliest  possible  moment  is  shown  by  the  fact  that  a  vessel  is  reported  to  have 
grounded  upon  the  new  shoal  at  this  point  shortly  after  the  survey  party  left  Pointe 
Pol6e.  She  is  reported  to  have  struck  the  spot  where  the  wreck  of  the  NickoUt  hes. 
and  to  have  been  delayed  six  or  seven  hours  before  being  able  to  lighter  ofL  A 
wrecking  outfit  wiis  telegraphed  for  to  Amherstburg  and  arrived  shortly  after  the 
vessel  hiwi  U'ft  the  shoal.  All  the  expense  thus  incurred  would  doubtless  have  been 
saved  hail  tlie  shoal  been  marked  upon  the  chart. 

SItoal  making  out  from  Littles  Pointy  Lake  Erie, — At  this  locality  a  shoal  was  marked 
upon  the  chart  1  mile  south  of  Colchester  Dock,  with  a  least  depth  of  16.5  feet 
upon  it.  A  new  shoal  was  reported  three-eighths  of  a  mile  south  of  this  one,  and  was 
said  to  be  quite  extensive  and  to  consist  of  large  bowlders.  No  sign  of  this  latter 
shoal  w:is  discovered  by  the  survey  party,  but  the  shoal  shown  on  the  chart  was 
found  to  be  more  extensive  than  there  indicated,  and  to  consist  of  sand,  clay,  and 
mud,  in  which  are  embedded  a  large  number  of  bowlders,  some  of  which  stand  as 
high  as  6  feet  above  the  bottom.  The  least  water  was  found  1  mile  south  of  Col- 
<rhestcr  Dock,  and  is  12.35  feet  as  reduced  to  the  water  surface  of  the  chart.  An  area 
of  4,500,000  square  fei4  was  swept  with  a  sweeping  bar,  and  the  usefulness  of  this 
device  was  fully  demonstrated,  as  the  sounding  poles  and  lead  lines  would  invariably 
give  from  4  to  6  feet  more  water  than  was  found  by  the  bar. 

Aft<ir  the  shoal  had  been  surveyed  lines  of  soundiues  "wsre  run  all  around  it,  and 
about  2  square  miles  of  area  covered.  South  of  the  shoal,  where  a  new  shoal 
was  reported,  lines  were  run  200  and  300  feet  apart  from  the  shoal  to  the  sonth 
side  of  the  track  of  vessels.  On  these  lines  the  sweeping  bar  was  carried  at  a  depth 
of  27  feet  below  the  surf jice  and  did  not  strike ;  thereby  demonstrating  that  no  snch 
shoal  as-was  reported  was  in  existence.  Whoever  located  it  was  doubtless  on  the  shoal 
marked  on  the  chart,  and  overestimated  his  distance  from  the  shore.  As  it  would  be 
well  for  this  shoal  to  have  a  name,  I  have  to  suggest  that  it  be  called  '^  Grecian 
Shoal,''  from  the  name  of  the  vessel  that  struck  upon  it  in  July,  1891. 

KSTIMATE8  AND  COST. 

The  estimate  for  the  survey  of  the  shoal  off  Pointe  Pel^e  was  $1,000.  The  cost  of 
the  work  was  $553.09.  The  estimate  for  the  survey  of  the  shoal  off  Littles  Point  was 
$610.    The  cost  of  the  work  was  $587.59.    Total  estimate,  $1,610;  total  cost,  $1,140.68. ' 

The  party  was  very  much  delayed  by  bad  weather.  Had  the  month  of  June  been 
no  more  stormy  than  it  ordinarily  is,  the  work  would  have  been  finished  in  a  week 
and  a  half  to  two  weeks'  less  time,  and  the  cost  would  have  been  proportionately 
reduced. 

In  conclusion,  1  desire  to  state  that  Recorder  Herman  Kallman,  jr.,  who  had  per- 
sonal charge  of  all  the  offshore  work,  proved  himself  highly  energetic  and  efficient, 
and  it  was  largely  due  to  his  efforts  that  the  party  were  enabled  to  complete  their 
work  before  the  close  of  the  fiscal  year. 

Respectfully  submitted. 

Charles  S.  Rich£, 
First  Lieutenant.  Corps  of  Engineers.  U.  8,  Armff, 

Col.  O.  M.  PoK, 

Coi-ps  of  Engineers,  U.  S,  Army, 


report  of  mr.  k.  8.  wheblkr,  assistant  kngineer. 

United  States  Engineer  Office, 
Sault  SU,  Marie,  Mich,,  July  5,  1S9S, 

Colonel:  I  have  the  honor  to  submit  the  following  report  upon  the  optontions 
connected  with  the  survey  of  the  Northern  and  Northwestern  Lakes,  St.  Marys  Kiver, 
for  the  fiscal  year  ending  June  30,  1892: 

I  received  your  orders  in  February  to  begin  a  survey  of  St.  Marys  River.  This 
survey  to  be  of  sufficient  accuracy  to  make  a  chart  in  general,  similar  to  the  lake 

survey  charts  with  the  hydrography  of  the  channels  of  about  the  same '■ 

the  usual  harbor  surveys. 

The  following  surveys  which  have  already  been  made  were  to  be  nU 
as  possible: 

(1).  United  States  lake  survey  made  in  1853  and  1854.     The  shore  line  i 
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raphy  of  this  survey  to  be  used  excepting  where  improvements  have  been  or  atIII  be 
made. 

(2).  Survey  made  under  the  direction  of  Gen.  Weitzel  in  1879;  this  is  a  survey  of 
the  channel  only. 

(3).  Precise  levels  which  have  been  brought  from  sea  level  to  Lake  Superior  at 
Marquette  by  the  United  States  Lake  Survey. 

The  work  required  under  your  orders  was  as  follows : 

(1).  A  primary  triangulation  connecting  the  Lake  Survey  triangulation  in  the 
east  end  of  Lake  Super^r  with  that  in  the  north  end  of  Lake  Huron,  with  the  nec- 
essary base  lines  and  azimuth  determinations. 

(2).  Minute  hydroCTaphy  of  those  points  in  the  channel  which  have  been  dredged 
or  otherwise  changeii  since  the  previous  surveys. 

(3).  Topography  of  that  portion  of  both  banks  of  the  river  which  is  consple- 
nous  from  the  decks  of  vessels  passing  through  the  river. 

^4).  The  determination  of  the  latitude,  longitude,  and  azimuth  of  at  least  one 
point  in  the  triangulation. 

(5).  Carrying  precise  levels  westward  as  far  as  Bay  Mills,  for  the  purpose  of  making 
accurate  tide-gauge  readings  at  this  point. 

The  actual  work  of  this  survey  was  begun  in  the  hvst  days  of  May.  Assistant  En- 
gineer Ripley  with  a  party  of  about  15  men,  the  tug  Myra^  and  ihe  quarter  boat 
Swallow  made  a  minute  survey  of  the  shoals  at  Sailors  Encampment. 

Mr.  Ripley's  report  is  attached  herewith : 

United  States  Engineer  Office, 
Sault  Ste.  Marie,  Mich.,  July  4,  1892. 
Sir:  The  limestone  shoal  at  Sailors  Encampment  was  selected  for  beginning  the 
hydrographic  work  of  resurvey  of  St.  Marys  River,  Michigan. 

Five  stations  were  located  for  continuing  the  triangulation  of  river  survey  of  1879 
from  Sailors  Encampment  to  head  of  Mud  Lake. 

Each  station,  was  marked  with  a  piec»  of  limestone  about  1  foot  square  in  which 
was  drilled  a  hole  one-half  inch  in  diameter  and  3  inches  deep.  The  stones  were 
placed  3  feet  under  grouud  and  a  wooden  tripod  built  and  placed  in  position  over 
each  stone. 

The  angles  were  read  with  the  Piston  <&  Martin  theodolite,  and  each  triangle 
closed  within  three  seconds.  The  present  steamboat  channel  is  on  the  Canadian 
side  and  has  three  courses  from  angle  above  shoal  to  the  can  j>uoy  in  Mud  Lake.  A 
channel  was  selected  on  the  American  side  of  the  river  with  only  one  course,  and  the 
improvements  required  will  be  out  of  the  way  of  passing  boats.  ^ 

Soundings  were  taken  10  feet  apart  over  an  area  400  feet  wide  and  3,120  feet  long, 
also  30  by  200  feet  apart  for  the  full  width  of  the  river  for  a  distance  of  3,000  feet. 
Very  respectfully,  your  obedient  servant, 

Joseph  Ripley, 
Assistant  Engineer, 
Mr.  E.  S.  Wheeler, 

Assistant  Engineer,  eto. 

Assistant  Engineer  O.  B.  Wheeler,  of  the  Missouri  River  Commission,  was  directed 
by  you  to  begin  the  triangulation.  Mr.  Wheeler  reported  on  the  21st  of  May,  1892, 
witii  4  assistants  from  the  Missouri  River  Commission ;  selected  a  base  line  2  miles 
in  length  on  Portage  avenue.  This  was  measured  four  times  with  satisfactory  re- 
sults; he  also  planned  six  stations  of  the  triangulation  and  measured  the  angles  at 
four  of  them.  Azimuth  was  observed  from  a  station  about  1  mile  from  the  base. 
Two  of  Mr.  Wheeler's  assistants  carried  a  line  of  precise  levels  from  the  masonry  of 
the  lock  walls  to  Bay  Mills. 

Mr.  Wheelers  report  is  attached  herewith : 

United  States  Engineer  Office, 
Sauli  iSte.  Marie,  Mich.,  June  28,  189$. 
Sir:  Agreeably  to  the  following  instructions  I  reported  at  your  office,  at  this 
place,  on  May  21,  1892. 

Detroit,  Mich.,  May  9, 189$. 
Sir:  As  soon  as  relieved  from  duty  on  the  Missouri  River  Commission,  for  tempo- 
rary service  in  connection  with  the  resurvey  of  St.  Marys  River,  Mich.,  you  will 
proceed  to  Sault  Ste.  Marie,  Mich.,  and  report  for  duty  to  Mr.  E.  S.  Wheeler,  assist- 
ant engineer  in  local  charge  of  the  public  works  at  that  place.  The  travel  indicated 
is  necessary  for  the  public  service. 
Very  respectfully, 

O.  M.  POE, 
Colonel  Corps  of  Engineers,  Bvt.  Brig.  Gen.,  U.  S.  Army. 

Mr.   O.    B.   WlIKELER, 

Assistant  Engineer. 
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BASK  LINK. 

The  iirHt  work  wah  the  APleetion  of  ^ounil  Hoitabla  for  the  meMareiu'ent  of  a2- 
niilo  bam^  line,  to  he  DicaRiired  with  the  ntevX  tape  hy  night.  The  location  of  this 
base  line  wrh  tinnlly  on  Portage  avenue,  in  this  eity,  and  extended  from  Binfffaam 
stret't  nearly  to  the  LitUu  Kapidn  liniug,  for  the  most  part  of  the  way,  through  the 
center  of  th<'  Htreet-car  track,  which  track  was  not  then  in  use.  The  staking  out 
and  measuring  of  the  line  wa^  identical  with  the  method  used  in  1885  under  the  Mis- 
souri River  ConimiHsion  and  fully  n'port«'d  in  reports  for  lH85-'87.  The  same  **ad- 
justcr''  as  there  used  was  used  here,  and  a  standard  tape  an  A  thermometers  belong- 
ing to  the  Comn)is8ion,  together  with  a  standard  thermometer  21  inches  in  length,  ^ 
belonging  to  Mr.  K.  S.  Wheeler,  were  UHcd.  Three  complete  measurements  were 
made  on  the  same  date  (namely,  June  1),  the  first  and  last  measurementa  agreeing 
within  one-tenth  of  an  inch,  the  middle  one  ditlering  by  less  than  one-half  inch 
from  either  of  the  others.  A  500- foot  ste.  1  tape,  belonging  to  the  office  here,  was 
standardized  by  measuring  a  commensurate  distance  of  1,500  feet  measured  also  with 
the  300- foot  standard  ta])e.  A  copy  of  the  adjuster  and  reel  of  the  Comuiissiou  was 
made  for  use  with  the  50()-foot  tape. 

TKIANGULATION   HTATIOyrS. 

The  stations  of  the  base  line  were  so  located  that  the  triangulation  conld  be  car- 
ried off  on  either  side  of  it.  The  tirst  station  olf  the  base  was  upon  the  Ashmun  street 
hill,  li  miles  from  tlie  west  base  statitm,  and  it  was  selected  also  as  the  azimuth 
station,  while  the  marks  (or  lantern)  was  on  station  *•  west  base.''  The  second  sta- 
tion off  the  base  was  in  Canada,  3  miles  from  west-base  station.  The  four  stations 
inentione^l  constitute  the  tirst  quadrilateral.  The  fifth  and  sixth  stations  are  on 
8ugar  Island  and  Kankins  Mountain  Canada,  respectively,  and  with  the  third  and 
fourtli  mentioned  constitute  the  second  quadrilateral.  The  seventh  station  is  on  Larks 
Ridge,  a  comman<Ung  ridge,  about  2  miles  southwest  from  New  Fort  Brady.  All 
seven  stations  are  described  in  the  notebook  and  are  marked,  six  with  the  regulation 
stone  18  by  18  by  4  inches  with  a  brass  center  b(»lt.  set  3  feet  or  more  under  ground, 
the  sixth  being  on  naktvl  rock,  with  a  half-inch  hole  drilled  in  the  rock,  in  which 
hole  is  cemented  a  20-peiuiy  spike  with  head  down.  This  spike  stays  the  foot  of  a 
targt^t.  The  station  is  on  the  highest  point  of  rock  within  a  half-mile  radius  of  tbe 
station.  At  five  of  the  stati(ms  portable  tripods  answer  the  purposes  of  a  station. 
At  the  first  Htati«m  in  Canada  it  was  necessary  to  erect  a  21 -foot  tripod  with  a  target 
platform  at  24  foet  above  the  ground,  and  on  Sugar  Island  a  57-foot  tripod  with  a 
HO- foot  target  platform  was  necessary,  to  save  the  extensive  cutting  of  timber.  As- 
sistant Engineer  (ilen  C.  Balch  successfully  supervised  the  construction  of  the  latter 
station.  Both  stations  were  built  of  peeled  round  timber  and  are  models  of  their 
kind. 

PLAN  OF   TRIANGULATION. 

A  quadrilateral  system  with  a  minimum  limit  of  a  30°  angle  in  triangles  used  in 
computation  is  contemplated.  This  is  to  be  carried  on  from  an  11-mile  line  be- 
tween the  sixth  and  seventh  stations  in  connection  with  the  fifth  reaching  Groa 
Cap  or  Irocjuois  Point,  going  above,  or  a  point  in  Canada  back  of  Lake  George, 
j;oing  below,  looking  over  Sugar  Island  from  the  seventh  station.  A  point  south  of 
A'liiska  Bay  sliould  be  selected  for  good  conditioned  triangles,  going  above.  Also  a 
point  south  from  here  about  12  miles  on  Sand  Hill  or  Stony  Ridge  between  the  Me- 
ridian and  Ma<'kinac  roads,  going  below.  Stations  of  auy  great  height  will  be  re- 
quired only  on  the  Michigan  side  to  get  above  the  timber. 


fi 


AZIMUTH  AND  ANGLE  READING. 

The  azimuth  and  angle  readings  have  been  made  with  the  Tronghton  and  Simms 
Theodolite,  No.  1,  14-inch  limb,  fully  described  in  Professional  Papers  No. 24,  Corps 
of  Engineers,  U.  S.  A.  Complete  azimuth  observations  on  Polaris  near  and  at  elon- 
gation with  the  necessary  time-star  observations  have  been  secured  on  two  nights. 
These  observations  were  so  satisfaetory  (diftering  at  elongation  by  only  1.6  seconds) 
that  it  was  not  considered  necessary  to  obtain  a  third  night's  observation,  especially 
as  the  time  for  angle  reading  was  limited.  No  star  at  western  elongation  wasavail- 
'able  or  it  would  have  been  read  upon.  One  half  of  the  observations  were  fh>m  im- 
ago of  the  star  fVom  an  artificial  horizon,  thus  doing  away  with  the  reading  of  the 
level,  a  method  most  highly  to  be  commended.  The  mark  at  west  base  station,  was 
a  light  through  a  vertical  slit  two-tenths  of  an  inch  in  width.  Fogs  and  clouds  out 
oi  tlie  work  on  many  nights.    At  three  of  the  stations  a  portable  station  6  feet  in 
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height  has  heen  used,  and  the  readings  over  the  hase  line  were  made  hefore  6  a.  m., 
hefore  the  street  care  were  in  motion. 

The  reading  on  first  quadrilateral  are  completed — three  of  the  triangles  closing  on 
the  first  attempt  within  the  primary  limit  of  3  seconds,  tlie  fourth  closing  outside  this 
limit  was  reread  at  one  station.  The  remaining  three  stations  are  approximately 
located.  Vertical  angles  were  read  at  all  stations  occupied.  The  readings  on  angles 
and  azimuth  were  alfmade  hy  Assistant  Engineer  £.  B.  Wheeler,  and  recorded  hy 
Assistant  Engineer  Glen  C.  Balch  or  myself. 

PRECISE  LEVELS. 

A  line  of  precise  levels  was  run  from  B.  M.  "F."  of  the  Ship  Canal  to  the  water 
gauge  estahlislied  at  Bay  Mills,  on  a  hay  which  may  be  considered  a  part  of  Lake 
Superior  proper,  to  find  the  slope  of  the  St.  Marys  River  above  the  canal.  The 
report  of  the  assistant  engineers  who  did  the  work  is  herewith  appended.  An  ap- 
proximate result  from  the  few  water-gauge  readings  at  Bay  Mills  indicate  a  slope  of 
about  0.42  foot. 
I  desire  to  commend  highly  all  the  assistant  engineers  who  aided  me  in  the  work. 
Very  respectfully, 

O.  B.  Wheeler, 
U,  S.  Asnalant  Engineer, 
Mr.  £.  S.  Wheeler, 

U,  8.  Assistant  Engineer. 

United  States  Engineer  Office, 
,SauU  iite.  Marie,  Mich.,  June  37,  1892, 
Dear  Sir:  Following  your  instructions  a  line  of  precise  level  was  run  from  B.  M, 
"F''  on  the  northwest  comer  of  the  lock  to  a  gauge  in  Waiska  Bay. 

The  length  of  the  main  line  was  14  miles  and  20  yards.  The  limit  of  error  allowed 
was  3"""  VK,  where  K  represents  distance  in  kilometers.  The  main  line  was  run  in 
seventeen  sections.  Of  the  seventeen,  eleven  checked  on  first  trial,  three  were  run 
three  times,  two  were  run  four  times,  and  one  was  run  tive  times.  In  two  cases  only 
did  the  error  exceed  9™™  to  the  mile  on  the  first  trial. 

The  adjastmeut  of  the  bubbles  on  the  rods  was  tested  daily.  The  adjustments  for 
collimation  and  inclination  were  .tested  morning  and  evening,  except  m  one  or  two 
cases  where  prevented  by  rain. 

The  maximum  error  allowed  in  collimation  was  2"",  The  maximum  error  allowed 
in  inclination  was  two  divisions  of  the  level  tube. 

F'our  permanent  and  seventeen  temporary  bench  marks  were  established  and  de- 
scribed in  the  notebooks. 

The  zero  of  gauge  in  Waiska  Bay  was  found  to  be  1.1541  meters  -:=  3.78  feet  below 
B.  M.,  *'F." 

Very  respectfully,  your  obedient  servants, 

B.  J.  Thomas. 
A.  O.  Whrvler. 
Mr.  O.  B.  Wheeler, 

U.  S,  Aisistant  Engineer. 
The  following  instruments  for  use  on  this  work  have  been  received : 
1  Negus  chronometer.  No.  1524;  2  Troughton  &  Simms  theodolites,  Nos.  1  and  3, 
with  14  inch  limbs;  1  Wurdemann  zenith  telescope,  No.  12;  1  Wurdemann  transit, 
No.  1 ;  1  chronograph,  by  Bond  &  Son. 

All  of  these  instruments  were  received  in  good  order,  except  the  zenith  telescope, 
which  had  evidently  been  injured  in  transit. 

All  work  was  stepped  on  the  30th  of  June.    Assistant  Engineer  Wheeler  returned 
to  the  Missouri  River  Commission,  taking  with  him  the  base-measnring  apparatus. 
Very  resi)ect fully,  your  obedient  servant, 

E.  S.  Wheeler. 
Assistant  Engineer, 
Col.  O.  M.  PoE, 

Corps  of  Engineers,  U.  8,  A, 
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CCC2, 

StTRVEY  OF  WAVERLY  SHOAL,  LAKE  ERIE. 

report  of  maj.  amos  8tickney,  corps  of  engineers,  for  the 
fiscal  year  exdinu  jvxe  so,  1892. 

United  States  Engineer  Office, 

Buffalo,  A",  r.,  January  16, 1892. 

General:  I  have  the  honor  to  submit  the  following  report  upon  the 
survey  of  Waverly  Shoal,  Lake  Erie.  This  shoal  takes  its  name  fi-oiu 
the  fact  that  the  propeller  Waverly  struck  upon  it  September  26,  189(), 
on  voyage  from  Buffalo,  IN".  Y.,  to  Gladstone,  Mich.  The  vessel  was 
drawing  15  feet  of  water  at  the  time  of  striking  the  shoal,  and  remained 
fast  until  a  part  of  her  load  was  removed,  when  she  got  off,  reloaded, 
and  proceeded  on  her  way,  after  a  detention  of  three  and  a  half  days* 
Tlie  shoal  lies  nearly  on  the  line  laid  out  in  the  Lake  Survey  chart  as 
the  course  from  Buffalo,  N.  Y.,  to  Fairport,  Ohio.  It  was  not  discov- 
ered by  the  Lake  Survey,  as  the  adjacent  lines  of  deep-water  soundings 
passed  on  either  side  of  it.  The  general  direction  of  the  axis  of  the 
shoal  is  northeast  and  southwest,  and  it  is  about  2^  miles  from  the  Buf- 
falo Breakwater  light-house,  and  about  If  miles  from  the  Canadian 
shore.  The  18-foot  contour  surrounds  an  area  of  about  700  feet  in 
length,  by  from  100  to  200  feet  in  width.  The  16-foot  contour  surrounds 
a  space  about  160  feet  in  length  by  20  to  50  feet  in  width.  The  least 
depth  found  was  15  feet,  though  it  is  probable  that  there  is  less  depth 
over  some  of  the  bowlders.  A  buoy  was  placed  on  the  shoal  by  the 
inspector  of  the  tenth  light  house  district  in  June,  1891. 

The  survey  was  made  by  Mr.  Ernest  Siegesmund,  assistant  engineer, 
in  the  latter  part  of  Septembr,  1891,  when  the  weather  was  fair  and  the 
lake  calm.  Buoys  were  anchored  along  the  axis  of  the  shoal  and  their 
bearings  taken  with  a  theodolite  from  a  base-line  measured  on  the 
shore  and  from  the  Horse  Shoe  Beef  light-house,  the  Buffalo  breakwater 
light-house,  and  the  south  end  of  the  breakwater.  Light  lines  were 
stretched  between  the  buoys  and  other  lines  to  small  boats  anchored 
at  various  points.  By  means  of  these  lines  the  points  of  soundings 
were  located  with  sufficient  accuracy.  Nearly  1,300  soundings  were 
made,  covering  the  area  of  less  than  24  feet  depth,  and  some  lines  run 
out  to  deeper  water. 

The  soundings  are  reduced  to  the  same  plane  of  reference  as  those  on 
the  chart  of  the  lake  survey  of  1875. 

The  bottom  is  rock,  with  bowlders  upon  it. 

Two  charts*  accompany  this  report,  one  showing  the  soundings  and 
the  other  showing  the  location  of  the  shoal. 

The  location,  as  near  as  it  could  be  determined,  is  marked  in  pencil 
on  the  original  lake  survey  chart  sent  to  me  from  your  ofBice. 

The  shrinkage  of  the  paper  makes  it  difficult  to  locate  any  point  on 
this  chart  with  precision. 

Very  respectfully,  your  obedient  servant, 

Amos  Stickney, 
Major  of  Engineers,  U.  S.  A. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U,  S.  A. 


'Omitted. 
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CCC3. 

SURVEY  OF  SHOALS  IN  ST.  LAWRENCE  RIVER,  NEW  YORK. 

report  of  major  milton  b.  adams,  corps  of  engineers,  for  the 
fiscal  year  ending  june  so,  189js. 

1.  haskell  shoal. 

United  States  Engineer  Office, 

Burlington^  Vt,  October  9, 1891. 

General:  I  have  the  honor  to  report  the  completion  of  the  survey 
of  the  St.  Lawrence  River  near  Haskell  Shoal  made  by  your  instruc- 
tions of  August  10, 1891. 

A  chart*  is  transmitted  herewith,  on  which  a  very  dangerous  shoal 
is  indicated  in  red  ink,  and  the  least  depth  on  the  shoal,  13  feet,  is  also 
shown. 

Two  other  shoals  were  found  in  the  course  of  the  survey  of  the  lo- 
cality with  only  26  feet  of  water  where  much  greater  depths  are  indi- 
cated on  the  chart;  they  have  also  been  indicated  in  red  ink  on  the 
chart  herewith. 

The  search  Nl^W.  of  Haskell  Shoal  only  developed  the  existence  of 
the  one  shoal  there  that  has  26  feet  of  water  over  it,  and  the  search  was 
made  so  thoroughly  that  it  seems  reasonable  to  assume  that  there  is  no 
other  shoal  in  that  part  of  the  river. 

The  fact  that  another  shoal  has  been  found  to  exist  in  the  St.  Law- 
rence River  almost  in  exact  course  of  passing  steamers,  only  known  to 
one  vessel  captain  and  located  by  him  half  a  mile  below  its  true  posi- 
tion, would  seem  to  emphasize  my  recommendation  of  October  10, 1888. 
(See  Report  of  Chief  of  Engineers,  1889,  page  2463, 1st  to  7th  lines.) 

Again  the  opinion  is  advanced  that  the  method  of  sounding  used  in 
tlie  survey  of  the  river  for  the  location  of  its  rocky  shoals  was  not  suf- 
iiciently  searching,  and  that  it  might  well  be  supplemented  by  thoroughly 

dragging  all  its  navigable  portions. 

#  •  •  *  *  •  • 

Very  respectfully,  your  obedient  servant, 

M.  B.  Adams, 
Major  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.' A. 


beport  of.  mr.  f.  m.  bar8tow,  assistant  engineer. 

United  States  Enguwcer  Office, 

Burlington,  Vt.,  November  10, 1891. 

Sir  :  I  have  the  honor  to  submit  the  following  report  on  the  survey  of  the  mid- 
channel  shoal  recently  discovered  between  Cross-ovet  and  Sister  Island  lights,  in  the 
St.  Lawrence  River,  New  York : 

This  shoal  is  not  indicated  on  the  sailing  charts,  and  its  existence  was  unknown 
until  a  deep-draft  vessel  recentlv  ran  upon  it.  It  is  located  in  a  direction  S.  26^ 
SC  W.  from  Dark  Island,  N.  80^  E.  from  Cherry  Island,  and  N.  50°  W.  from  Scow 
Island,  about  one-fourth  of  a  mile  above  Haskell  Shoal  in  mid-channel,  directly  in 
the  usual  sailing  route  of  vessels.  It  is  also  situated  nearly. in  the  same  straight  line 
as  the  three  shoals  located  and  described  in  my  report  to  you  dated  June  29,  1889, 
and  the  reasons  given  for  the  removal  of  those  shoals  are  applicable  to  this  shoal. 

*  Omitted. 
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The  idea  advanced  in  that  report^  that  these  shoals,  lieing  nearly  in  the 
straight  line,  might  be  parts  of  the  same  ledge,  and  "that  this  ledge  may  come  within 
18  f»et  of  the  surface  in  other  places  not  now  known/'  seems  to  hare  been  verified  by 
the  finding  of  this  heretofore  unknown  shoal. 

The  mid-channel  shoal,  about  one>quarter  of  a  mile  below  Sister  Island,  was  also 
surveyed,  but  its  removal  does  not  appear  to  be  as  necessary  on  account  oi  its  near- 
nMB  to  a  light-house. 


Very  respectftilly,  your  obedient  servant, 


M%).  M.  B.  Adams, 

Corps  of  Enjfineera. 


F.  M.  Baristow, 
A$9iatant  Engineer, 


2.  shoals  neab  cboss-oveb  light. 

United  States  Enoineeb  Office, 

Burlington^  F«.,  July  7, 1892. 

Oeitbbal:  In  compliance  with  yonr  indorsement  dated  January  7, 
1892  (file-mark,  187, 1892),  a  survey  has  been  made  of  four  shoals  in  the 
St.  Lawrence  Eiver  near  Oross-over  Light,  by  Assistant  Engineer  F. 
M.  Barstow,  under  my  instructions,  and  I  have  the  honor  to  transmit 
herewith  a  tracing*  from  the  drawing  made  of  the  shoals  and  his  report 
on  the  survey. 

The  bearings  for  locating  the  shoals  on  the  river  charts  were  taken 
from  well-defined  bench  marks,  and  Cross-over  and  Coles  light-houses 
were  used  in  this  connection  before  the  recent  instructions  on  the  sub- 
ject were  received  from  the  Light- House  Department.  Soundings  were 
made  over  the  shoals  to  21 -foot  depths  and  their  contents  calculated, 
so  as  to  be  in  readiness  to  estimate  for  their  removal. 

In  view  of  the  recent  movement  towards  effecting  a  depth  of  20  feet 
in  the  upper  lake  channels,  I  have  the  honor  to  recommend  that  the 
excavations  of  the  shoals  in  the  St.  Lawrence  Eiver  be  canied  to  the 
same  depth  that  may  be  authorized  by  Congress  for  the  upper  lakes; 
i.  6.,  as  soon  as  authorized  there,  then  the  excavations  in  the  St.  Law- 
rence Eiver  be  planed  and  estimated  for  the  same  depth. 

•  **•*•• 

It  is  believed  that  of  the  several  shoals  found  and  sounded  •  •  • 
Haskell  Shoal,  the  one  situated  one-fourth  of  a  mile  above  Haskell 
Shoal,  and  the  one  near  Oross-over  Light  (No.  1),  are  the  most  dangerous. 

•  •  •  •  «  •  • 

Very  respectfully,  your  obedient  servant, 

M.  B.  Adams, 

Major  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  UngineerSy  U.  8.  A, 


REPOBT  OF  MR.  F.  M.  BARSTOW,  ASSISTANT  ENGINEER. 

Cedar  Island,  N.  Y.,  June  30,  lS9t, 
Sir:  I  have  the  honor  to  submit  the  following  report  on  the  survey  of  certain 
shoals  in  the  St.  Lawrence  River,  New  York.  • 

The  survey  was  made  to  find,  locate,  and  measure  four  certain  shoals  reported  to 
you  a«  having  been  struck  by  larffe  vessf^ls  navigating  thene  waters  duriug  the  low 
water  of  last  faU.    They  will  be  designated  as  ^os.  1,  2,  3,  and  4. 


•  Omitted. 
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Shoals  Nos.  1  and  2  were  found,  located,  and  measured  without  trouble.  Nos.  3 
and  4,  after  most  careful  and  repeated  soundings,  I  am  unable  to  find,  but  have  found 
two  others,  Noe.  5  and  6,  in  the  channel  that  are  liable  to  be  struck  by  large  vessels 
at  any  time. 

Shoal  No.  1,  from  its  location  between  Cross-over  Light,  Whale-back  Shoal,  and 
Bay  State  Shoal  in  mid-channel,  where  the  channel  is  narrow  and  crooked,  is  one  of 
the  most  dangerous  shoals  in  this  vicinity.  I  consider  its  removal  to  18  feet  below 
low- water  mark  necessary  to  afford  safe  navigation  for  large  vessels. 

Shoals  Nos.  2  and  5  are  in  Canadian  waters,  near  a  light-house,  where  the  channel  is 
wide.  A  buoy  placed  upon  them  would  appear  to  be  sufficient  protection.  Shoal 
No.  6  is  near  the  Bay  State  Shoal,  and  on  side  of  the  channel,  so  it  geems  to  me  that 
if  a  buoy  were  placed  upon  it  the  protection  would  be  ample. 

None  of  the  aoove-described  shoals  are  indicated  on  the  sailing  charts  now  in  use. 
Their  exact  location,  with  soundings  taken  upon  them,  are  Included  in  the  map, 
field  book,  and  more  detailed  letter  accompanying  this  report. 
Very  respectfully,  your  obedient  servant, 

F.  M.  Barstow, 
Assistant  Engineer, 
M%j.  M.  B.  Adams, 

Carps  of  Engineers. 


C  C  C  4. 

RE8URVEY  OF  THE  LAKE  FRONT  AT  CHICAGO. 

REPORT  OF  CAPTAIN  WILLIAM  L.  MARSHALL,  CORPS  OF  ENGINEERS, 
FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1892, 

(For  letter  of  transnjittal  see  Appendix  J  J.) 

An  allotment  of  $2,000  from  the  appropriation  for  the  fiscal  year  end- 
ing June  30, 1892,  was  made  and  assigned  by  the  Chief  of  Engineers  to 
this  office  for  a  resurvey  of  the  obstructions  due  to  rock  reefs,  lying  off 
shore  between  Thirty-fifth  street  and  the  south  limit  of  Jackson  Park, 
for  the  correction  of  existing  maps. 

A  party  was  organized  ih  April,  1892,  and  prosecuted  work  during 
the  remainder  of  the  fiscal  year. 

A  base  line  was  measured  on  the  exterior  breakwater  and  a  triangula- 
tion  carried  from  Diversey  street  to  Calumet  Harbor,  fixing  the  shore 
line.    Six  angles  of  this  triangulation  remain  to  be  measured. 

Forty-three  lines  of  soundings  were  made  south  of  Thirty-fifth  street 
and  18  lines  north  of  Thirty-fifth  street.  The  rock  obstructions  have 
been  located,  but  more  detailed  examination  will  be  made  of  them. 

The  survey  will  be  completed  to  include  the  harbors  and  approaches 
to  Chicago  and  Calumet  harbors,  at  the  expense  of  the  appropriations 
for  these  harbors. 

!N^o  further  ftinds  required. 

The  report  of  Assistant  Engineer  L.  M.  Mann,  herewith,  shows  in  de- 
tail the  work  done. 

Money  statement. 

April  6, 1892.  amonnt  available  per  letter  Chief  of  Engineers $2, 000. 00 

June  S^,  1892,  amount  expended  during  the  fiscal  year 1, 172. 99 

July  1, 1892,  balance  unexpended 827. 01 

Julyl,  1892,  balance  available 827.01 
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REPORT  OP  MR.  L.  M.  MANN,  ASSISTANT  ENGINEER. 

Chicago,  III.,  June  SO,  189S. 

Captain  :  I  have  the  honor  to  report  the  work  done  on  the  survey  of  the  lake  front, 
Chicago,  during  tlie  fiscal  year  ending  June  30,  1892. 

After  a  few  days  spent  in  preparing  tools,  instruments,  etc.,  and  putting  steam 
launch  in  ^ood  condition,  actual  work  in  the  field  was  commenced  April  25. 

A  hase  hue  was  measured  on  the  exterior  hreak water  with  a  100-foot  steel  tape 
with  spring  balance  attachment.  Four  measurement's  resulted  in  a  mean  of  5,407.  ^ 
feet.  Starling  from  this  base  a  triangulatiou  system  was  established  coverinj^  the 
shore  line  from  Diversey  street  (north  end  of  Lincoln  Park)  to  Calumet  Har1»ur 
(South  Chicago).  The  unusual  advantage  of  the  three  lake  cribs  and  the  Auditorium 
tower  as  triaugnl{iti<m  stations  enabled  me  to  evolve  a  very  good  system.  All  points 
south  of  the  Auditorium  to  South  Chicago  form  independent  triangles  with  the  4-iuile 
crib  and  the  tower.  There  are  thirty- four  triangles  in  the  system,  requiring  obserra- 
tion  of  one  hundred  and  two  angles.  One  of  tne  sides,  CC',  on  the  easterly  break- 
water was  subsequently  measured,  making  a  second  base  line.  Also  connectiocs  were 
obtained  with  the  city  base  line,  {^ving  three  measured  bases  in  the  syst-em.  The 
angles  were  observed  with  a  transit  reading  to  thirty  seconds :  four  repetitions  fur 
each  angle  were  read.    Two-thirds  of  the  tridn^les  were  closed  within  four  seconds. 

Total  number  of  angles  observed  =161  sets;  in  some  cases  more  than  one  set  was 
read  to  close  triangle  within  limits. 

Total  number  of  azimuths  =192. 

The  triaugnlation  is  very  nearly  complete;  six  angles  are  still  required  t-o  close 
four  triangles. 

The  stadia  work,  which  covers  about  16  miles  of  shore  line,  is  complete.    All  piers, 
slips,  jetties,  revetment,  etc.,  along  the  shore  were  located;  also  prominent  i 
buildings,  etc.     Total  number  of  stadia  readings  =1,813. 

Twenty  sounding  stations  were  located  from  Chicago  Harbor  to  Twelfth  str 
feet  apart;  and  from  Twelfth  to  Seventy-first  street  171  sounding  stations  \ 
cated,  200  feet  apart. 

Forty-three  lines  of  soundings  were  run  in  lake  south  of  Thirty-fifth  stree 
of  them  extending  2  miles  from  shore. 

Eleven  lines  were  run  east  of  easterly  breakwater  to  25  feet  of  water. 

Seven  lines  were  run  in  Outer  Harbor. 

Total  number  of  soundings  =  7,833;  total  number  of  sounding  angles  =  2,81 

A  preliminary  examination  of  rocky  reefs  off  Forty-seventh  street  and  b 
Fifty-sixth  and  Fifty-eighth  streets  shows  that  a  very  close  location  of  sam 
senti<a]. 

Inner  reef  at  Forty- seventh  street  is  about  three-fourths  of  a  mile  from  shore 
sounding  taken  over  same  was  3.9  feet  at  datum. 

Outer  reef  at  Forty-seventh  street  is  about  2  miles  from  shore;  least  so 
taken,  20  feet  at  datum;  but  probably  there  is  shoaler  water. 

Outer  reef  at  Fifty -sixth  street  is  about  1^  miles  from  shore ;  least  sounding 
11.6  feet  at  datum. 

Inner  reef  about  li  miles  from  shore;  least  sounding  taken,  9-10  feet  at  da' 

There  is  over  30  feet  of  water  between  these  reefs,  and  also  inside  of  inner  ] 

Both  the  months  of  May  and  June  have  been  about  the  rainiest  months  on  i 
the  extraordinary  bad  weather  has  delayed  the  work  to  an  unusual  degree. 
Very  respecrtfnlly,  your  obedient  servant, 

L.  M.  Mann, 

A89\9tant  Eng\ 

Capt.  W.  L.  Marshall, 

Corps  of  EngineerSf  U,  S.  A, 


CCCs. 

survey  of  black  creek  shoal,  lake  ontario. 

report  of  captain  dan  c.  kingman,  corps  of  engineeri 
the  fiscal  year  ending  june  30,  1892. 

United  States  Engineer  Office, 
Oswego  N.  Y.,  October  28^  H 
General  :  I  have  the  honor  to  transmit  herewith  a  copy  of  the  i 
of  Assistant  Engineer  Judson  upon  an  obstruction  to  navigation 
was  said  to  exist  in  Lake  Ontario  at  a  point  about  4  miles  west  of 
Bodus  Light,  and  about  1  mile  out  from  the  shore. 
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It  will  be  seen  from  his  report  that  such  an  obstruction  does  exist, 
but  it  is  of  less  importance  than  I  was  led  to  believe,  because  it  is  only 
about  one-third  of  a  mile  Irom  the  shore,  where  the  chart  calls  for  iS 
feet  of  water,  instead  of  1  mile  from  the  shore,  where  the  chart  shows  a 
much  greater  depth. 

It  can  hardly  be  regarded  as  an  obstruction  to  large  vessels,  though 
ft  might  be  dangerous  to  small  on^. 

The  original  lake  survey  sheet*  is  mailed  to  you  to-day  in  a  separate 
package. 

•  •••*•• 

I  have  the  honor  to  be,  very  respectftdly,  your  obedient  servant, 

Dan  0.  Kingman, 

Captain  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  UngineerSj  U.  8.  A. 


report  of  mr.  william  phsrsok  judson,  assistant  engineer. 

United  States  Engineer  Office, 

Oitwego,  X.  F.,  October  £7,  1892. 

Sir:  I  have  the  honor  to  report  that,  in  compliance  with  your  orders  to  find,  and 
make  a  survey  of  unlocated  rocks  said  to  lie  in  Lake  Ontario  about  4  miles  west  of 
Little  Sodus,  I  left  Oswego  on  the  ni^Ut  of  October  2  with  the  steamer  Hasleton 
(which  had  been  hired  at  $10  per  working  day  or  $5  per  idle  day),  ran  in  to  Little 
Sodns  for  the  night,  and,  on  the  moriung  of  the  3d  found  the  shoal  in  question, 
with  the  aid  of  George  Carter,  a  fisherman,  whose  partner  had  reported  its  existence. 

The  main  rook  In  tne  shoal  has  4  feet  depth  at  present  stage  of  water  level  (1  foot 
above  extreme  low  water),  and  lies  one-third  mile  off  the  Black  Greek  outlet,  where 
the  lake  survey  chart  shows  12  feet  depth. 

Conspicuous  landmarks  were  identified  on  the  original  detail  sheet  of  the  lake 
survey,  and  a  base  line  was  located  on  the  beach  by  triangulation  from  these  land- 
marks. From  this  base  line  buoys  on  the  shoal  were  located,  checked  by  sextant 
angles  taken  at  the  buoys.  Five  deeper  rocks  near  the  main  and  lar^i^est  one  were 
also  located,  and  the  vicinity  for  one-half  mile  radius  was  closely  examined  to  obtain 
assurance  that  no  shoal  spots  were  overlooked.  The  only  rocks  to  be  noted  were  five, 
which  were  found  within  200  feet  of  the  shoalest  and  largest  one. 

The  details  are  fully  given  upon  the  maps*  herewith  submitted. 

•  •*•*•« 

I  am,  very  respectfully,  your  obedient  servant, 

WM.  PiERSON  .JUD80N, 

AaaUtant  Engineer, 
Capt.  Dan  C.  Kingman, 

Corps  of  Engineers, 


CCC6. 


ANNUAL  WATER-LEVELtJURVES  OF  THE  NORTHERN  AND  NORTH  WESTERN 

LAKES. 

Tridaily  observatioAs  were  made  at  Charlotte,  N.  Y.,  on  Lake  On- 
tario, from  July,  1887,  to  June  30,  1892,  and  at  Oswego,  K.  Y.,  from 
July,  1890,  to  June  30, 1892.  Observations  were  also  made  at  Cleve- 
laud  Harbor,  Ohio,  and  at  Erie  Harbor,  Pa.,  on  Lake  Erie,  from  July, 
1887,  to  June  30, 1892;  at  Milwaukee,  Wis.,  on  Lake  Michigan,  from 
July,  1887,  to  June  30, 1892,  and  daily  observations  at  Escanaba,  Mich., 
on  Green  Bay,  from  July,  1887,  to  June  30,  1892.  At  the  last-named 
place  observations  were  not  made  in  January,  February,  March,  and 

^'Omitted. 
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April  of  1888,  nor  in  January,  February,  aud  March  of  the  years  1889, 
1890,  1891,  and  1892,  by  reason  of  ice  and  snow. 

Daily  observations  were  made  at  Sand  Beach,  Mich.,  on  Lake  Hnron, 
and  at  Sault  Ste.  Marie  and  Marquette,  Mich.,  on  Lake  Superior,  from 
July,  1887,  to  June  30, 1892. 

The  accompanying  tables  and  plates  are  continuations  of  those  pub- 
lished in  the  Annual  Report  of  the  Chief  of  Engineers  for  1887,  Part 
UI,  page  2418. 

Monthly  mean  of  water  levels  for  the  several  stations  below  ike  planes  of  reference 
adopted  in  1876,     (See  plates). 


StAtions. 

1887. 

1888. 

June.  July. 

Aug. 

Feet. 
1.83 
1.9U 
1.59 
2.06 
2.33 
2.09 
2.99 
3.064 

Sept. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

JVM. 

Charlotte 

Erie 

Clt^veland 

Feet.    Feet. 

1.34 

,  1.42 

1  1.27 

Feet. 
2.43 
2.14 
1.82 
2.40 
2.63 
2.44 
3.18 
3.005 

Feet. 
2.91 
2.37 
2.41 
2.a5 
3.00 
2.66 
3.20 
3.031 

Feet. 
3.40 
2.75 
2.68 
3.18 
3.16 
3.11 
3.44 
3,260 

Feet. 
3.55 
2.74 
2.60 
3.30 
3,78 
3.40 
3.65 
3.665 

Feet. 
3.67 
2.84 
2.84 
3.48 

Feet. 
3.88 
3.33 
3.11 
3.53 

F0et. 
3.84 
3.24 
8.01 
3.85 

Feet. 
3.14 
2.58 
2.38 
8.U 

Feet. 
2.98 
2.41 
2.13 
2.78 
2.97 
2.85 
8.36 
8.524 

FeH. 
2.88 
2.11 
KM 

Milwunkeo 

Ettranalm 

;  1.92 

,  2.07 

'  1.88 

1  3.07 

3.317   2.947 
1 

2.49 
2.77 

Saud  Kiaoh 

Maniiiette 

Sault  Ste.  Marie . . . 

3.51 
3.77 
3.815 

8.60 
8.75 

8.43 
3.83 
4.115 

3.29 
3.83 
4.125 

2.55 
2.57 

1688. 

1889. 

Charlotte 

2.95 

1            '            '            1 
3.11      3.34     3.68  '  3.81  '  3.85 

1. 97     2. 38  1  2.  60  1  2.  GD  i  2.  60 
1. 95  1  2. 39  ,  2.  76  1  f  70  1  2. 82 
2.60  1  2.75  '  3.00  ,  3.05  ,  3.63 
2.77  1  2.93     3.18     3.45  I  3.80 
2.48  '  2.  7«      :i.  07  1  .1.25  1  3.46 

3.73 
2.67 
2.80 
3.65 

3.43 
2.81 
2.96 
3.68 

3.38 
3.12 
3.12 
3.70 

3.19 

2.79 
2.77 
3.69 
4.04 
3.77 
3.40 
3.706 

2.04 
2.68 
2.59 
8.81 
3.98 
8.63 
3.22 
3.144 



2.50 

Erie 

1.90 

2.13 

Cleveland 

1  1.85 

2.16 

Milwaukee 

Escanaba 

1  2.48 

1  2.66 

'  2.52 

3.15 
3.55 

Sand  Beac^h 

3.60 
3.34 
3.432 

3.88 
3.40 
3.722 

3.70 
3.58 
3.700 

3.30 

Marqaelte 

Sault  Ste.  Marie... 

2.38 

2.518 

2.25 
2.523 

2.30 
2.604 

2.39 
2.620 

2.52 
2.819 

2.88 
3.158 

3.W 
2.985 

1889. 


1890. 


Charlotte 

Erie 

Clevelaud 

Milwaukee 

Escanaba 

Sand  Beach 

Marquette 

Sault  Ste.  Marie. 


2.36  I 

2.04  j 

1.96 

2.97 

3.28 

3.04 

2.90  I 


I 


2.61 
2.35  , 
2.27 
3.21  I 
3.42 
3.10  I 
2.72 


3.15 
2.69 
2.66 
3.38 
3.59 
3.27 
2.59 


3.47  I 
3.16 
3.08  I 
3.6:^ 


3.80 
3.18 
3.35 

3.98 


4. 13  I  4. 42 
3.64  I  3.98 
2.75  I  3.06 


2.697|  2.690  2.007   2.844   3.143   3.531 


3.58 
2.93 
3.09 
4.16 
4.49 
4.14 
3.  36 


2.97  2.66 
2.33  ,  2.30 
2.73  I  2.44 
4.08  I  4.12 


4.07 
3.49 
3.476 


4.19 
3.63 
4.030 


2.87 
2,10 
2.32 
4.14 


4.21 
3.87 
4.037 


2.13 

1.76 

1.86 

1.48 

1.83 

1.49 

3.82 

3.59 

4.23 

3.87 

4.07 

8.76 

3.89 

3.89 

4.103 

3.640 

1.18 
1.17 
1.12 
3.18 
3.54 
3.33 
3.28 
3.020 


1890. 


1891. 


Charlotte 

Oflwego 

Erie 

Cleveland 

Milwaukee 

Escanaba 

Sand  Beach 

Marqut'tte 

Sault  Ste.  Marie. 


1.23 
1.06 
1.55 
1.50 
3.11 
3.44 
3.14 
2.94 
2.695 


7J     2. 
786i  2, 


50 
46  ' 
37  t 
32  I 
50  , 
89  ' 
62  ' 
69  I 
641 


2.55 
2.38 
2.23 
2.35 
3.84 
4.36 
3.82 
2.90 
3.104 


2.78 
2.62 
2.40 
2.58 
4.19 
4.53 
4.12 
3.26 


3.10 
2.91 
2.78 
2.80 
4.21 


3.02 
2.66 
2.72 
2.82 
4.45 


4."S2  I'i.'is 
3.63  I  3.76 


I 


8.408  4.008  3.987 


2.43 
2.12 
2.48 
2.36 
4.20 


4.48 
3.80 
4.183 


1.88 
1.61 
2.51 
2.49 
8.96 
4.38 
4.13 
8.84 
8.959 


1.93 
1.86 
2.70 
2.87 
8.85 
4.22 
8.89 
3.84 
8.629 


K2.34 
2.27 
2.56 
2.53 
8.70 
4.19 
3.94 
3.58 
3.680 

j 


Charlotte 

Oswego 

Erie 

Cleveland 

Milwaukee...." 

Escanaba 

Sand  Beach 

Marquette 

Sault  Ste.  Mario. 


1891. 


2.65 

2.55 

2.56 

2.63 

3.871 

4.269 

13.91 

!3.39 

'8.468 


3.02 
2.99 
2.85 
2.90 
3.936 


3.44 

3.42 

3.06 

3.08 

4. 170  14.  531 
4.  430  |4. 515  !4.  796 
4.01     ,4.20    ;4.57 
3.228  '3.231   3.074 
3.456  13.522  13.466 


'4.07 
|4.06 
|3.39 
'3.46 


4.77 
'4.66 
3.60 
'3.90 
'4. 926 
15. 220 
|4.88 
3. 379 
,3. 575 


4.76 

4.69 

3.48 

8.83 

4.986 

5.280 

4.94 

3.90 

3.840 


1892. 


4.65     4.62 

4.64 

4. 59     4. 82 

4.49 

3.43     3.97 

3.80 

3. 80     4. 01 

8.97 

4.874  4.876 
( 

4.777 

4.92    ;4.98 

4.92 

3.90    ,4.18 

4.31 

3.945   4.303 

4.483 

4.22 

3..« 

3.92 

3.85 

3.38 

2.56 

3.41 

2.61 

4.718 

4.297 

5.200 

4.917 

4.84 

4.71 

4.30 

8.97 

4.831 

3.820 

8.40 

3.29 

1.84 

1.85 

3.854 

4.450 

4.18 

3.50 
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The  following  corrections  are  to  be  made  in  the  monthly  mean  of 
water  levels  for  Lake  Erie  below  the  plane  of  reference  adopted  in  1876, 
as  given  in  the  Annual  Eeport  of  the  Chief  of  Engineers  for  J  887,  Part 
in,  page  2418: 


1886. 

1887. 

July. 

Aug.  Sept. 

Oct 

Nov.!  Dec. 

Jan.   Feb. 

Mar. 

Apr. 

May. 

June. 

Erie 

1.47 
L22 

1. 06     1. 80 
l.i3     L67 

2.07 
1.90 

2. 11     2. 24 
2.31     2.26 

2.43     1.85 
2.49     2.07 

1.4« 
1.26 

1.51 
1.24 

1.30 
LOO 

L20 

Clevdand 

1.03 
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CONSTRUCTION  AND  IMPROVEMENT  OF   ROADS  AND  BRIDQES  IN  THE 
YELLOWSTONE  NATIONAL  PARK. 


REPORT  OF  MAJOR   WILLIAM  A.  JONES,   CORPS  OF  ENGINEERS,  OFFI- 
CER IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30, 1892. 


United  States  Enghker  Office, 

8t.  Paul,  Minn.,  July  1, 1892. 
General:  I  have  the  honor  to  submit  herewith  my  report  of  opera- 
tions for  the  improvement  of  Yellowstone  National  Park  during  the 
fiscal  year  ending  June  30, 1892. 

Very  respectfully,  your  obedient  servant, 

W.  A.  Jones, 
Major y  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 


The  project  for  this  work  was  adopted  in  1883,  when  the  control 
was  placed  in  the  hands  of  officers  of  the  Corps  of  Engineers,  and 
consists  in  the  construction  and  maintenance  of  about  225  miles  of 
road,  with  the  necessary  bridges,  culverts,  etc.  The  roads  embraced 
in  the  project  commence  at  Gardiner,  at  the  north  boundary  line  of 
the  park,  thence  to  Mammoth  Hot  Springs;  thence  to  Upi)er  Geyser 
Basin,  passing  through  Korris  Geyser  and  Lower  Geyser  basins; 
thence  to  the  outlet  of  Yellawstone  Lake  via  Shoshone  Lake  and  the 
west  arm  of  Yellowstone  Lake,  crossing  the  Continental  Divide  of  the 
Eocky  Mountains  twice;  thence  to  Yancey s,  via  the  Falls  and  Grand 
Canyon  of  the  Yellowstone  Eiver;  thence  to  Mammoth  Hot  Springs, 
completing  the  so-called  belt  road,  with  a  circuit  of  about  145  miles. 
In  addition  there  are  projected:  A  road  from  the  west  boundary  line 
of  the  park,  passing  through  Lower  Geyser  Basin,  and  continued  east- 
erly to  intersect  the  road  along  the  Yellowstone  Eiver  to  the  falls; 
a  road  from  Norris  Geyser  Basin  to  the  Falls  of  the  Yellowstone;  a 
road  from  Yanceys  to  the  east  bounday  line  of  the  park,  and  a  number 
of  short  branch  roads  and  trails  from  the  above-named  roads  to  objects 
of  interest  oflf  the  main  line  of  travel;  in  all,  225  miles  of  new  road, 
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about  20  large  and  50  email  bridges,  with  many  culverts,  etc.  Esti- 
mated cost,  as  revised  in  1889  by  my  predecessor,  $444,779.42. 

The  act  of  Congress  approved  March  3, 1891,  chaftiged  the  project  of 
the  part  of  the  belt  line  between  Lower  Geyser  Basin  and  Yellowstone 
Lake  by  requiring  the  road  to  be  built  ""by  the  shortest  practicable 
route"  from  Fountain  Geyser  to  the  thumb  of  the  Yellowstone  Lake. 
This  change  did  not  materially  affect  the  cost. 

At  the  beginning  of  the  year  the  roads  that  were  open  to  travel  were : 

Completed  roads. — (1)  The  road  from  Gardiner  to  Mammoth  Hot 
Springs,  Norris,  Lower  and  Upper  Geyser  basins  completed,  except  a 
projected  stretch  of  8.9  miles  of  new  road  in  Gibbon  Canyon,  designed 
to  replace  an  equal  length  of  the  old  road  and  some  minor  changes  m 
the  location  of  different  parts  of  the  road.  (2)  The  road  from  Norris 
Geyser  Basin  to  the  Falls  of  the  Yellowstone. 

Ifncompkted  roads, — (1)  The  road  from  Upper  Geyser  Basin  to  the 
Falls  of  tlie  Yellowstone  via  Yellowstone  Lake  and  outlet,  except  two 
short  sections.  (2)  The  two  roads  known  as  the  Madison  Canyon  road 
and  Howard  trail,  from  the  western  boundary  line  of  the  Park  to  Lower 
Geyser  Basin,  where  they  joined,  and  their  continuation  as  one  road  to 
the  uncompleted  road  from  Yellowstone  Lake  outlet  to  the  falls.  (3)  The 
road  from  Mammoth  Hot  Springs  to  Yanceys  and  its  continuation  to 
eastern  boundary  of  the  Park. 

Total  amount  exf>ended  upon  the  project  since  commencement  of  the 
work,  1883  to  June  30, 1891,  includingoutstandingliabilities,  $259,779.42. 

WOEK  DONE. 

The  close  of  the  last  fiscal  year  found  the  work  well  under  way  partly 
by  contract  and  partly  by  days'  labor.  One  firm,  Wyatt  &  Scott,  were 
engaged  upon  their  contract,  while  Mr.  A.  Z.  Partello  was,  after  looking 
over  the  ground,  about  reaching  the  conclusion  to  abandon  his.  The 
facts  before  me  at  this  time  indicated  that  he  had  not  the  means  to 
execute  his  contract,  and  that  any  effortto  force  his  bondsmen  to  exe- 
cute it  would  only  end  in  delay  and  probably  failure.  His  bid  was 
altogether  too  low  and  had  not  been  based  upon  any  knowledge  of  the 
local  conditions. 

Consequently,  when  he  abandoned  the  work  on  the  4th  of  July,  I  took 
advantage  of  a  clause  in  the  contract  which  enabled  me  to  proceed  with 
his  work  by  days'  labor.  The  possibility  of  his  failure  had  been  fully 
foreseen  and  a  plan  of  procedure  discussed  and  adopted  to  meet  it.  On 
account  of  the  magnitude  of  the  work  in  hand  and  the  extreme  short- 
ness of  the  season  within  which  it  could  be  accomplished,  there  was  not 
a  moment  to  lose,  and  four  additional  parties  were  immediately  organ- 
ized and  placed  in  the  field.  Attention*  is  invited  to  the  celerity  with 
which  this  was  accomplished.  Four  entire  outfits  of  tools^  camp  equip- 
age, and  provisions  had  to  be  purchased,  and,  together  with  four  large 
crews,  placed  at  work  in  the  wilderness  at  a  distance  of  from  60  to  80 
miles  from  our  base.  Two  parties  were  at  work  on  the  16th  and  the 
other  two  on  the  19th  of  July. 

With  the  hope  of  holding  up  Mr.  Partello  in  the  execution  of  his  con- 
tract I  sent  Mr.  W.  A.  Campbell,  an  experienced  contractor  in  road 
work,  to  look  over  the  ground  and  engage  himself  to  Partello  to  super- 
vise and  execute  the  work.  An  examination  of  the  ground  convinced 
him  that  the  loss  on  the  contract  would  be  so  great  that  he  would  not 
be  likely  to  get  anything  for  his  services,  and  he  declined  to  undertake 
it.    Mr.  Pai^tello  failed  to  satisfy  him  that  he  had  any  funds  for  the 
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execution  of  the  woi'k.  Whereupon,  after  notifying  his  bondsmen  and 
trying  to  get  them  to  undertake  the  work,  I  laid  the  matter  before  the 
Chief  of  Engineers,  with  the  recommendation  that  the  contract  be  an- 
nulled. Under  date  of  August  25, 1891,  this  recommendation  was  ap- 
proved. 

TEAM  HIRE, 

Under  date  of  May  30, 1891,  after  advertisement  in  the  papers  of 
Minnesota,  Montano,  and  Oregon,  I  opened  bids  for  furnishing  team 
hire  for  the  season's  work  in  the  park.  The  specifications  required  that 
the  teams  should  be  furnished,  together  with  a  comi)lete  contractor's 
plant  for  clearing  and  grading  for  as  many  parties  as  1  might  wish  to 
place  at  work.  The  lowest  bid  was  $5.10  per  day  for  each  two-horse 
team  and  driver,  including  the  whole  plant.  This  was  a  reasonable 
price.  Ko  formal  bonded  contract  was  entered  into,  but  Mr.  A.  L.  Love, 
of  Livingston,  Mont.,  who  made  the  proposal,  carried  it  out  in  a  very 
satisfactory  manner  in  the  face  of  many  and  trying  difficulties. 

.      BELT  ROAD. 

The  objective  of  the  season's  work  was  to  open  what  may  be  called  a 
Belt  line  passing  the  principal  points  of  interest  and  doubling  on  itself 
at  Korris.  This  required  the  completion  of  about  53  miles  of  new  road 
lying  mostly  out  of  reach  of  supply  roads.  In  order  to  supply  one  of 
the  mountain  camps  and  those  on  the  lake  shore  water  transportation 
on  the  lake  was  necessary,  and  a  steam  launch  was  shipped  out  from 
Minnesota  for  the  purpose.  After  considerable  difficulty  in  getting  it 
from  the  railroad  to  the  lake,  a  distance  of  over  60  miles,  it  was  fl^d 
up  and  served  the  purpose  admirably.  Not  only  did  this  effect  a  great 
saving  in  the  transportation  of  supplies,  but  it  was  the  move  which  ren- 
dered possible  the  great  amount  of  work  done  in  such  a  short  time. 
The  line  constructed  crossed  the  Eocky  Mountain  divide  twice  where 
it  involved  heavy  and  difficult  work,  and  then  followed  the  lake  and 
river  shore  the  rest  of  the  distance,  crossing  all  the  streams  and  swamps. 
The  greater  part  was  in  a  country  very  densely  timbered,  with  the  dead 
and  fallen  timber  so  thickly  interlaced  upon  the  ground  as  to  be  passa- 
ble only  to  pedestrians. 

A  base  of  supplies  was  established  at  Mammoth  Hot  Springs,  with  a 
secondary  base  at  the  outlet  of  Yellowstone  Lake,  and  after  a  little  Mo- 
tion at  stai'ting  the  crews  were  very  well  provided  for. 

RECORD  MAP. 

In  order  to  make  a  record  of  the  work  done,  as  well  as  that  which  had 
been  previously  done,  I  gave  careful  instructions  to  the  assistant  engi- 
neers on  the  line  of  contract  work  to  make  such  measurements  and  ob- 
servations as  would  enable  me  to  make  a  good  map  of  the  road  and  the 
country  immediately  alongside  of  it.  I  regret  to  say  these  instructions 
were  only  partially  executed.  The  work  progressed  so  rapidly  that  all 
of  their  time  was  taken  up  in  laying  out  work  for  the  crews.  A  special 
party  operated  on  the  line  of  the  completed  roads.  Here,  too,  my  in- 
strnctions  were  not  ftdly  carried  out,  and  hence  I  am  unable  to  present 
an  exact  estimate  of  the  cost  of  placing  gravel  on  the  roads,  since  I  have 
no  exact  information  as  to  the  location  of  the  gravel  and  the  stretches 
of  road  which  will  require  it.    The  results  of  these  measurements  are 
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embodied  in  a  series  of  road  maps*  herewith.  The  profiles*  are  in  the 
report  of  Lieutenant  Chittenden.  Together  they  make  a  good  record  of 
the  work  done  up  to.  date,  and  will  form  a  foundation  for  aU  future  work. 
Based  on  the  exact  information  thus  secured,  a  map  of  the  Park  has 
been  prepared.    A  copy  is  herewith. 

The  record  shows  a  few  grades  and  locations  which  doubtless  may 
be  improved,  but  if  we  could  complete  it  with  the  story  of  small  appro- 
priations and  the  pressing  necessities  in  the  early  history  of  this  work, 
for  making  an  opening  through  the  woods  and  mountains  someliow^  or 
other,  and  that  very  quickly  and  with  insufficient  means,  the  surprise 
would  be  that  it  should  have  been  so  well  done.  In  those  days  it  was  oat 
of  the  question  to  make  anything  more  than  common  dirt  roads.  But 
even  as  some  of  our  finest  modern  railroads  have  been  evolved  from  a 
beginning  of  track  and  bed  such  as  we  now  laugh  at,  so  will  tlie  dirt 
roads  in  Yellowstone  Park  in  time  evolve  a  system  of  beautiful  grav- 
eled roads. 

*  •  •         ^      •  *  •  • 

In  laying  out  the  new  roads  I  have  kept  constantly  in  view  the  fact 
that  they  are  to  be  pleasure  roads  and  not  lines  of  commercial  trans- 
portation. The  best  location  and  grades,  have  been  studied  in  the 
light  of  instrumental  measurements.  Points  of  view  have  been  sought 
and  an  effort  made  to  have  each  drive  a  series  of  pleasant  surprises  in 
landscape.  The  line  along  Yellowstone  Lake  and  Eiver  is  one  of  be- 
wildering beauty.  The  contrasts  are  magnificent.  I  do  not  hesitate 
to  say  that  in  due  time  the  scenery  displayed  by  these  drives  will  rival 
the  wonders  of  the  Park  in  its  attractiveness. 

GBAVEL  BOADS. 

Good  roads  are  the  climax  of  civilization.  It  is  essential  that  tliey 
have  easy  grades,  that  they  be  well  drained,  and  that  the  surface  be 
hard  and  reasonably  free  from  dust.  It  is  more  than  all  essential  that 
they  be  kept  continuously  in  repair.  The  surface  of  a  park  road  need 
not  be  so  hard  as  that  of  a  traffic  road.  In  Yellowstone  Park  during 
the  spring  season,  when  the  frost  is  coming  out  of  the  ground,  the  roads 
will  be  but  little  used.  Commencing  about  the  1st  of  June,  the  roads 
will  be  used  until  about  the  1st  of  November  of  each  year,  only  four 
months.  Obviously,  a  well  constructed  road  surfaced  with  gravel  will 
suffice.  After  grading,  the  bed  should  be  hardened  as  much  as  possi- 
ble by  roUing,  after  which  a  well-rolled  layer  of  gravel  should  com- 
plete it.  The  ditches  should  be  pitched  with  stone  in  steep  places  and 
the  subway  drained  by  tiles  beneath  the  ditches.  These  tiles  can  be 
made  in  the  Park. 

A  considerable  portion  of  our  roads  passes  through  gravel  deposits 
and  will  need  no  further  surfacing.  The  remainder  lie  withiA  easy 
reach  of  an  abundant  supply  of  gravel.  It  is  mostly  obsidian,  or  vol- 
canic glass,  and  makes  an  excellent  road  covering.  On  account  of  its 
great  specific  gravity  its  dust  does  not  fly  sufficiently  to  create  any 
serious  annoyance.  It  is  not  likely  that  after  being  graveled  the  Park 
roads  will  ever  need  watering  except  over  a  few  short  stretches.  At 
such  places  an  effort  will  be  made  to  suppress  the  dust  by  sprinkling. 
I  do  not  think  the  cost  of  graveling  such  portions  of  the  roads  as  ne^ 
it  will  be  excessive.  It  is  imi)0S8ible  with  the  data  at  hand  to  make  a 
close  estimate,  but  during  the  caraiiig  season  considerable  graveling 

*  Not  printed. 
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TvUl  be  done  with  a  view  of  strengthening  the  weak  places  against  the 
traflac  of  the  World's  Fair  year,  and  the  fexact  cost  will  thus  be  deter- 
mined practically.  I  should  say  that  it  would  cost  not  less  than  $500 
nor  more  than  $1,000  per  mile. 

The  question  of  repairs  will  hereafter  be  a  prominent  factor.  An 
average  of  $100  per  mile  per  year  is  very  much  within  the  experience 
of  those  who  keep  up  good  roads.  This  on  a  length  of  200  miles  be- 
comes $20,000  per  year.  But  new  roads  cut  through  mountains  and 
hilly  country  will  for  a  few  years  require  excessive  expenditures  for 
repairs.  There  will  be  many  slides  to  remove  and  soft  places  to  brace 
up. 

BJ^SUMfi  OF  season's  WOEK. 

During  the  month  of  July  the  two  Government  crews  Working  on 
the  road  between  Fountain  Geyser  and  Yellowstone  Lake  had  by  the 
end  of  the  month  accomplished :  At  east  end  2J  miles  of  completed  road 
and  an  additional  half  mile  cleared ;  on  the  west  end,  9,000  feet  completed, 
and  cleared  and  grubbed  2  miles  additional.  Work  on  the  road  from 
Grand  Canyon  to  west  end  of  Yellowstone  Lake  was  vigorously  pushed 
all  along  the  line.  Contractors  Wyatt  &  Scott,  for  section  4  (7\  miles 
in  length),  have  now  completed  4  miles.  Sections  1,  2,  3,  and  6  had 
been  placed  under  contract  with  William  Z.  Partello,  but  he  having 
failed  to  commence  work.  Government  crew^were  organized  early  in 
the  month-  and  commenced  construction:  4  miles  were  graded  and  6 
miles  were  cleared  ready  for  grading.  The  lumber  for  all  the  large 
bridges  on  new  roads  had  been  sawed  and  part  of  it  delivered  at  the 
bridge  sites.  The  road  repair  crews  completed  necessary  repairs  on 
Brickyard  Hill  and  commenced  work  on  Canyon  Hill.  They,  besides, 
kept  all  the  roads  in  good  order  during  a  period  of  very  heavy  rain- 
faU. 

During  August  the  forces  at  work  built  6J  miles  of  road  in  addition 
to  completing  2^  miles  grubbed  and  cleared  in  July,  making  a  total  of 
13  miles  built  since  July  1. 

Contractors  Wyatt  &  Scott,  for  section  4  (7J  miles  in  length),  built 
2.J  miles  of  roadway,  making  a  total  of  6^  miles  since  commencement 
of  work. 

Sections  1,  2,  3,  and  5  had  been  placed  under  contract  with  William 
Z.  Partello,  but  he  having  failed  to  commence  work.  Government  crews 
were  organized  early  in  July,  under  the  progress  clause  of  the  contract, 
and  placed  at  work  on  sections  1,  2,  and  3.  On  September  2,  Mr. 
Partello  having  still  failed  to  commence  work,  he  was^  given  notice  of 
the  annulment  of  his  contract.  The  work,  however,  was  vigorously 
pushed  by  the  Government  crews.  They  completed  6  miles  that  had 
been  cleared  in  July,  partly  built  2,200  linear  feet  of  corduroy,  making 
a  total  of  10  miles  of  completed  road,  besides  the  corduroy,  since  com- 
mencement of  work  in  July.    " 

The  road  repair  crew  completed  the  repair  work  at  Canyon  Hill  and 
also  removed  a  large  quantity  of  dirt  that  had  been  washed  into  Gardi- 
ner Canyon  by  a  severe  storm. 

During  September,  at  •the  beginning  of  the  month,  work  was  pro- 
gressing at  9^1  points  where  road  construction  had  been  planned  for 
the  season.  Foremen  Askey  and  Wells  were  working  on  the  line  from 
Firehole  River  to  the  West  Thumb  of  Yellowstone  Lake,  and  their 
parties  were  within  2  miles  of  each  other.  Foreman  Williams,  with 
whose  crew  that  of  Foreman  Humphreys  had  been  consolidated,  was 
at  work  on  the  lake  shore  about  4  miles  from  the  West  Thumb.  Fore- 
man Martin,  who  relieved  Foreman  McCoy,  and  with  whose  party  that 
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of  the  sawmill  had  been  consolidated,  was  encamped  about  5  miles  from 
the  Lake  Hotel,  and  was  at  work  repairing  and  fixing  up  the  partially 
constructed  road  running  from  the  Lake  Hotel  about  7|  miles  around 
the  lake  shore. 

Foreman  Dougherty  was  encamped  a  few  miles  below  the  Lake  Hotel 
on  the  river  shore  and  was  at  work  on  the  river  road.  Foreman  Wyatt 
was  encamped  ab(mt  1  mile  above  Mud  Geyser  at  work  on  the  river 
road.  Foreman  Hart,  of  the  disbanded  bridge  crew,  was  at  Williams's 
camp,  and,  with  help  from  the  latter  party,  was  constructing  bridges 
on  that  portion  of  the  work.  Another  party,  detached  from  Martin's 
crew  and  under  Snbforeman  Henwood,  was  constructing  two  large 
bi  idges  on  section  3. 

The  steamboat,  which  was  temporarily  disabled  in  the  latter  part  of 
August,  was  in  operation  again  on  the  7th  of  September. 

On  September  6  Martin's  crew  broke  camp  and  moved  to  the  vicinity 
of  the  Fountain  Hotel,  arriving  there  on  the  evening  of  September  7. 

I  had  laid  out  a  system  of  roads  in  that  vicinity,  which  it  was  hoped 
to  complete  before  the  end  of  the  month.  The  force  was  first  put  on  - 
that  stretch  of  road  which  extends  from  the  hotel  to  the  vicinity  of 
the  military  camp  across  a  wet,  swampy  district.  This  party  continued 
here  till  the  end  of  the  season.  On  the  10th,  after  an  inspection  of  the 
entire  work,  I  directed  a  suspension  of  all  work  on  the  15th.  By  that 
tiuie  the  road  from  Upper  Geyser  Basin  to  West  Thumb  of  Yellow- 
stone Lake  was  open  for  travel,  and  completed,  with  the  exception  of 
some  finishing  work  upon  about  1  mile  east  of  the  Continental  Divide. 
Tlie  road  from  West  Thumb  along  lake  shore  to  Yellowstone  River 
was  open  for  travel  and  completed,  except  about  2  miles  yet  to  be 
widened  and  partly  covered  with  clay.  The  road  from  the  lake  outlet 
to  the  Grand  Canyon  was  completed;  and  1  mile  of  road  near  the 
Fountain  Hotel  was  opened  for  travel  and  completed,  except  the  gravel 
covering  on  a  short  portion.  This  makes  the  following  results  for  the 
three  months'  w<u^k  of  this  season: 

Miles  of  road  completed,  53. 

This  opens  the  belt  road  through  the  principal  objects  of  interest  in 
the  Park.  The  six  working  parties  were  discharged  on  the  15th  and 
marched  into  Mammoth  Hot  Springs  in  2  days,  where  they  were  paid 
off  and  quietly  dispersed  by  the  19th. 

In  conclusion  I  desire  to  express  my  thanks  to  Lieutenant  Chittenden 
and  his  assistants  for  their  zeal  and  hearty  cooperation  in  the  work. 

Amount  expended  during  the  fiscal  year  ending  June  30, 1892,  in- 
eluding  outstanding  liabilities,  $75,000. 

ABSTRACT  OF  ALLOTMENTS  AND  APPROPRIATIONS. 

Allotments, 
Under  the  aiipropriation  of — 

18«3 $23,570.03 

1884 23,000,02 

1885 23,209.37 

Appropriations,  ^ 

By  act  approved — 

August  4,  1886 20,000.00 

Marcli3, 1887 20,000.00 

October  2,  18^8 25,000.00 

March  2,  1889 50,000.00 

August  30,  1890 75,000.00 

March  3,  1891 75,000.00 

Total  of  anotments  and  appropriations 334,  779. 42 
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Money  statemenU 

July  1,  1891,  balance  unexpended $132,980.73 

June  30,  ISSfe,  amount  expened  during  fiscal  your 132, 885. 81 

July  1,  1892,  balance  unexpended 94. 92 

July  1, 1892,  outstanding  liabiii tics 94.92 

Amount  (estimated)  required  for  completion  of  existing  project 197, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1D94  150, 000. 00 


keport  of  lieutenant  h.  m.  chittendkn,  corps  of  engineers. 

United  States  Engineer  Office, 

iiL  Paul,  Minn.,  January  56',  1892, 
Major:  In  compliance  with  instructions  contained  in  a  personal  note  from  your- 
self,  dated  Livingston,    Mont.,  September  14,  1891,  to    prepare  "a  complete  and 
thorough  rei»ort''  of  the  operations  in  the  Park  under  your  direction  during  the  past 
season,  I  hero%Yith  submit  the  following: 

PLAN  OF  operations  FOB  SEASON  OF  1891. 

The  unexpended  portion  of  the  appropriation  of  August  30,  1890,  and  the  whole  of 
the  appropriation  of  March  3,  1891,  were  available,  the  latter  on  July  1.  making  a 
total  of  over  $130,000.  The  bill  appropriating  the  first  amount  required  a  portion 
of  the  work  under  it  to  be  done  by  contract.  The  second  bill  contained  a  restrictive 
clause  as  to  the  location  of  the  road  to  be  built,  directing  that  a  line  be  selected  from 
the  Thumb  of  the  Yellowstone  Lake  "by  the  shoi*test  practicable  route  to  Foun- 
tain Geyser." 

For  tiie  expenditure  of  this  money  in  compliojice  with  the  above  special  require- 
ments, it  was  planned  to  build  a  road  ftom  some  point  on  the  Firehole  River  across 
the  Continental  Divide  to  the  West  Thumb  of  the  Yellowstone  Lake,  thence  around 
the  lake  shore  to  its  outlet:  and  thence  down  the  Yellowstone  Kiver  to  near  the 
Grand  Canyon.  For  convenieiice  of  reference  I  shall  designate  these  three  divisions 
of  the  work  as  the  Mountain,  Lake  Shore,  and  River  divisions,  respectively. 

It  was  further  contemplated  to  build  a  Hhort  line  of  road  from  the  Canyon  Hotel  to 
Inspiration  Point;  to  complete  the  partly  constructed  road  already  commenced 
between  Upper  Basin  and  tne  Lake  Hotel ;  to  build  several  necessary  roads  near  Ihe 
Fountain  Hotel;  to  open  a  new  wagon  trail  from  the  new  road  in  Gibbon  Canyon  to 
Lower  Basin  so  as  to  cut  out  the  difficult  Canyon  Creek  hill;  to  build  a  road  cutting 
out  Norris  hill;  to  carry  on  extensive  repairs  of  existing  roads;  and  to  execute  a 
topographical  survey  of  the  country  along  the  principal  roads. 

The  line  of  the  Lake  Shore  and  River  divisions  and  the  short  road  near  the  Grand 
Canyon  had  been  surveyed  the  previous  season,  <lividcd  into  sections,  and  the  con- 
struction of  the  road  let  by  contract  to  the  lowest  responsible  bidders. 

The  Lake  Shore  division  was  divided  into  two  sections,  each  5.7  miles  long.  The 
River  division  was  divided  into  two  sections,  one  7.1  miles  lou^  and  the  other  7.5 
miles.    The  road  at  the  Grand  Canyon  constituted  a  separate  section. 

The  contract  work  was  therefore  composed  of — 

Milen. 

Section  I,  Lake  Shore  from  West  Thumb  towards  outlet 5. 7 

Section  IL  Lake  Shore  from  Section  I  towards  outlet 5. 7 

Section  III,  River  from  Lake  Hotel  towards  Grand  ('anyon 7. 1 

Section  IV,  River  from  Section  III  towards  Grand  Canyon 7. 5 

Section  V,  frx)m  Canyon  Hotel  to  Inspiration  Point 1. 3 

Sections  I,  II,  III,  and  V  were  let  to  Mr.  William  Z.  Partello,  of  Washington,  D. 
C. ;  Section  IV  to  Wyatt  &  Scott,  of  Gardiner,  Mont.  The  work  on  the  Mountain 
division  and  all  the  other  smaller  portions  were  to  be  done  by  hired  labor.  .  Delays 
of  one  kind  and  another  postponed  the  commencement  of  the  work  until  the  mid- 
dle of  June,  and  the  extraordinary  continuance  of  rainy  weather  from  that  time 
to  the  end  of  the  month  promised  to  seriously  hamper  operations.  Another  embar- 
rassment arose  from  the  fact  that  Mr.  Partello,  as  late  as  June  15,  had  given  no 
intimation  of  his  intention  to  execute  his  contract,  and  left  us  in  doubt  as  to  what 
course  we  should  have  to  pursue. 

•  •••••• 
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SUMMARY  OF  SEASON'S  WORK. 

On  the  Mountain  diviHion  a  road  has  been  opened  the  ^-hole  distance  from  the 
Firehole  River  to  the  West  Thumbs  abont  15  miles.  This  road  is  practicable  the 
whole  length,  although  too  narrow  on  the  portion  where  the  work  was  last  done. 
For  most  of  the  distance  the  road  is  us  thoroughly  completed  as  any  in  the  Park. 
From  Firehole  River  the  route  follows  the  valley  of  Spring  Creek  to  the  pass  over 
the  Western  Divide.  For  3  miles  it  runs  along  Spring  Creek  through  a  rocky  and 
picturesque  canyon.  The  pass  over  the  Western  Divide  is  about  1  mile  long,  and 
lies  in  a  rocky  gorge  of  much  beauty. 

From  the  divide  to  the  lowest  point  in  Shoshone  Valley,  via  the  middle  fork  of 
Heron  Creek,  the  road  descends  by  a  uniform  grade  of  less  than  6  per  cent  for  a  dif»- 
tance  of  about  1^  miles.  It  thence  ascends  at  the  same  grade  to  some  high  ground 
between  the  middle  and  eastern  forks  of  Heron  Creek,  from  which  a  tine  view  is  ■ 
had  of  Shoshone  Lake  and  the  Teton  Mountains.  From  this  point  the  road  ascends 
the  valley  of  the  east  fork  of  Heron  Creek  about  4  miles  to  the  Eastern  Divide. 
Abont  half  of  this  distance  lies  through  open  country.  For  H  niiles  east  from  the 
summit  the  road  passes  over  a  rolling  country,  and  then  commences  the  descent  to 
the  lake.  This  is  accomplished  by  a  nearly  uniform  ^rade  of  5  to  6  per  cent.  The 
road  comes  suddenly  in  view  of  the  lake  and  surrounaing  country  at  a  point  where 
it  rounds  a  sharp  spur  of  the  hills.  The  timber  has  been  cleared  away  at  this  pointy 
giving  a  fine  view.  Half  a  mile  further  on  the  road  passes  the  shore  of  Duck  Lake. 
It  reaches  the  geyser  formation  and  joins  the  Lake  Shore  road  about  a  quarter  of  a 
mile  back  from  the  lake  and  near  the  interesting  springs  and  ^' Paint  Pots.'' 

The  Lake  Shore  division  extends  from  this  point  about  11.4  miles,  and  follows 
closely,  or  at  but  little  distance  back,  the  lake  shore  for  the  whole  distance.  For 
li  miles  it  passes  over  the  lake  shore  geyser  formation.  Along  Blnff  Point  it  ia 
built  over  tne  hill,  a  4  per  cent  grade  giving  a  good  view  of  the  Take.  From  Bluff 
Point  the  road  runs  through  a  timbered  tract  about  a  mile,  when  it  strikes  the  west 
end  of  a  long  sandy  beach,  which  extends  a  distance  of  2  miles.  For  about  1  mile 
of  this  distance  the  beach  is  really  a  bar  about  100  feet  wide  and  5  feet  high,  cutting 
off  a  portion  of  the  lake.  The  whole  beach  line  forms  nearly  the  quadrant  of  a 
circle.  From  the  east  end  of  the  beach  to  the  end  of  Section  II  tne  road  passes 
through  timbered  country  at  varying  dist|inces  from  the  lake  shore  up  to  half  a 
mile. 

The  Lake  Shore  road,  as  a  whole,  is  about  two-thirds  completed.  Along  the  gey- 
ser formations  there  are  numerous  tracts  scarcely  touched.  Across  Bluff  Point  our 
time  enabled  us  to  no  more  than  open  a  road.  The  beach  road  is  almost  untouched, 
except  half  a  mile  of  corduroy  on  the  eastern  end.  A  continuation  of  the  corduroy 
work  was  discontinued  by  yourself  at  your  last  inspection,  and  directions  were  left" 
to  cover  the  sand  with  dirt 'without  any  intervening  material.  The  sudden  cessation 
of  operations  prevented  further  work  here.  On  the  road  from  the  beach  east  there 
is  a  stretch  of  about  half  a  mile  where  there  is  no  grading  done,  the  roadway  lying 
on  the  natural  surface  of  the  ground. 

The  remainder  of  the  Lake  Shore  road  commenced  in  1889  was  barely  cleared  of 
timber,  not  entirely  so  in  some  places,  and  was  full  of  roots  which  had  not  been 

grubbed  out.  The  bridges  had  all  been  built  and  absolutely  necessary  grading  done, 
f  this  piece  of  road  we  found  it  nooessary  to  thoroughly  grade  about  2  miles,  to 
clear  the  roots  out  of  the  whole  portion,  and  to  do  various  other  pieces  of  work  to 
render  it  easily  passable.  For  the  most  part  it  is  a  surface  road  without  grading, 
but  still  in  very  good  condition. 

The  River  division  includes  Section  III  of  Partello's  contract,  and  Section  iV  let  to 
Wyatt  &  Scott.  Section  III  extends  from  the  hotel  to  the  vicinity  of  Mud  Geyser. 
It  IS  7.1  miles  long  and  is  entirely  opened,  although  certain  portions  are  not  yet  com- 
pleted. From  Mud  Geyser  to  the  rapids  of  the  Yellowstone  the  work  was  done  under 
contract  of  Wyatt  &  Scott.  This  portion  of  the  road  is  very  well  built,  although 
still  incomplete  in  certain  places.     The  whole  River  division  is  about  14.6  miles  long. 

At/the  Fountain  the  only  work  done  was  to  open  a  line  from  the  hotel  to  the  vicin- 
ity of  the  military  camp  on  Nez  Perc^  Creek.  I  very  much  regret  that  we  were  una- 
ble to  complete  this  road.  All  other  portions  on  the  construction  work  planned 
were  left  untouched. 

SURVEYS. 

The  survey  party  covered  all  the  old  roads  and  all  the  now  roads  but  about  4  miles 
of  the  Mountain  division.  My  instructions  for  tlii.s  work  reiiuired  particular  atten- 
tion to  be  given  to  the  following  points: 

(1)  General  topographical  features  in  iuiuiediate  vicinity  of  roads. 
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(2)  Location  of  all  prominent  points  within  reach  of  stadia. 

(S)  Position^  and  depths  of  ravines,  and  slope  of  hillsides  where  roads  might  pos- 
sibly be  located.  p 

(4)  The  size  and  fall  of  streams  with  a  view  to  supplying  tanks  for  sprinkling 
roads. 

(5)  Nature  of  soil,  location  of  swampy  ground,  etc. 

(6)  Position  and  nature  of  rock  deposits,  with  especial  care  to  note  such  as  might 
be  available  for  road  covering. 

(7)  Nature  of  timber,  whether  green,  dead,  fallen,  or  full  of  underbrush. 

(8)  Levels  to  be  taken  with  great  care,  ana  to  be  verified  by  releveling  wherever 
there  is  the  slightest  doubt  as  to  accuracy  of  work. 

The  work  is  now  being  platted  on  a  scale  of  1,000  feet  to  the  inch.  This  will  fur- 
nish a  useful  map  for  future  work. 

BRIDGES. 

The  bridge  work  of  this  season  presented  no  unusual  features.  The  methods  of 
construction  hitherto  adopted  were  in  most  cases  followed.  The  greater  part  of  the 
bridge  work  occurred  on  Section  4,  where  the  various  streams  flowing  from  the 
divide  between  the  Missouri  and  the  Yellowstone  fall  into  the  latter.  There  were 
ten  of  these  bridges  in  all^  mostly  low,  and  of  lengths  varying  from  12  to  112  feet. 
On  Section  3  there  was  one  bridge  just  above  the  upper  rapid  of  the  Yellowstone 
where  a  small  stream  falls  into  the  river.  The  other  stream  crossings  on  this  section 
were  effected  by  means  of  culverts  frequently  made  without  the  use  of  any  sawed 
timber  whatever.  On  sections  1  and  2  there  are  two  large  bridges  about  100  feet  in 
Icn^h  and  15  to  20  feet  in  height.  There  are  also  numerous  culvert<s  and  small 
bridges.  On  the  Mountain  division  there  are  three  bridges  of  considerable  size  and 
a  large  number  of  small  ones.  Along  Spring  Creek  especially  there  are  many  cross- 
ings. Owing  to  the  impracticability  or  getting  lumber  for  these  bridges  they  were 
all  constructed,  except  the  covering  for  the  three  lar^e  ones,  from  rough  material 
cut  from  the  roads.  All  the  smaller  crossings  were  built  of  corduroy,  covered  over 
with  dirt,  making  a  continuous  roadway.  Two  of  the  large  bridges  on  this  division 
were  built  of  timber  hewn  in  the  vicinity  of  the  work.  These  were  built  by  Foreman 
Askey  on  the  road  from  the  lake  to  the  top  of  Eastern  Divide.  The  largest  bridge  on 
the  work  is  over  the  West  Fork  of  Heron  Creek,  about  half  way  up  tne  hill  to  the 
Western  Divide.  The  stream  here  flows  through  a  rocky  canyon,  deep  and  narrow. 
In  the  absence  of  sawed  timber  with  which  to  construct  a  regular  trestle  four  cribs 
were  built,  two  as  abutments  and  two  as  interior  piers.  The  size  of  the  cribs  is  6  by 
20  feet  and  their  height  about  25  feet.  The  total  length  of  the  bridge  is  about  80 
feet.  In  the  bottom  of  the  cribs  was  deposited  a  small  Quantity  of  stone,  which 
should  be  increased  when  work  again  opens  up.  The  cnbs  are  thoroughly  inter- 
braced  and  the  bridge  seems  ^o  be  a  successful  structure  of  its  kind. 

Under  the  head  of  '' Remarks  on  road  construction''  I  have  made  some  sugges- 
tions as  to  bridge  work  which  may  be  of  value.     (Page  3451.) 

8UPKRVISI0N  OF  THB  WORK. 

The  following  has  been  the  assignment  of  help  on  the  various  portions  of  the  work : 

The  work  on  the  Fountain  road  and  on  the  Mountain  division  was  under  my  per- 
sonal supervision  and  I  did  all  the  work  of  selecting  and  laying  out  the  road.  I  also 
selected  the  road  over  Bluff  Point  on  the  Lake  Shore  road  and  first  mile  and  a  half 
on  section  3,  River  road^  and  a  portion  of  section  4,  in.  the  vicinity  of  Trout  and 
Antelope  creeks.  I  mention  particularly  this  latter  piece  of  road  and  also  that  over 
Bluff  Point,  as  these  selections  were  against  the  advice  of  my  assistants  and  I  de- 
^  sire  to  relieve  them  from  any  criticism  if  the  selections  prove  poor  ones. 

Mr.  E.  Lamartine,  overseer^  was  stationed  at  the  lake,  charged  with  general  su- 
pervision of  the  work  on  sections  1, 2,  and  3,  the  transportation  of  supplies  from  the 
lake  to  the  various  camps,  the  management  of  the  sawmill,  and  the  supply  of  neces- 
sary lumber  to  the  bridgpes. 

In  charge  of  the  engineering  work  on  sections  1  and  2  was  Mr.  Wm.  Graham, 
United  States  assistant  engineer.  Mr.  Chas.  A.  Hunt,  United  States  assistant  engi- 
neer, was  in  charge  of  sections  3  and  4,  River  Road. 

The  foremen  were  as  follows:  On  Mountain  division,  MitcheU,  Askey,  and  A.  C. 
Wells;  on  Lake  Shore  division,  W.  W.  Humphreys  (party  afterwards  consolidated 
with  that  of  Williams),  R.  Williams,  M.  McCoy  (relieved  by  John  Martin) ;  on  River 
division,  J.  H.  Dougherty  and  W.  C.  Wyatt.  The  foreman  of  sawmill  was  John 
Martin,  and  of  bridge  crew,  J.*!B.  Hart.    The  general  help  in  the  office  was  one  time* 
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keeper^  one  receiver  of  materials,  and  one  laborer.    The  organization  and  pay  of  tbe 
varioas  parties  were  as  follows : 

Office  help:  * 

1  timekeeper per  month . .  ^100. 00 

1  receiver  of  materials do.  .$100 and   75. 00 

1  receiver  of  materials per  month..      65.00 

Icook do 40.00 

Varying  number  of  laborers per  day..         1.75 

Field  help : 

1  overseer per  month. .     150. 00 

2  assistant  engineers ^ do 125.00 

Irodman do 50.00 

Varying  number  of  laborers per  day. .         1. 75 

Survey  party : 

1  assistant  engineer per  month. .  125. 00 

1  rodman do 90.00 

2  rodmen do 60.00 

2  flagmen : do 50.00 

Icook do 50.00 

1  team per  day..  5.10 

Steamboat : 

1  deck  hand per  month. .  75. 00 

1  engineer do 75. 00 

1  deck  hand do 60. 00 

Icook do 55.00 

Varying  number  of  laborers per  day..  1.75 

Varying  number  of  teams do 5.10 

Road-repair  parties : 

4  assistant  master  laborers per  month. .  60. 00 

10  laborers per  day . .  1. 75 

5  teams do 5.10 

Bridge  crew : 

1  foreman per  month..  90.00 

Icook ,.do....  60.00 

8  laborers : per  day . .  1. 75 

Varying  number  of  teams do 5.10 

Transportation  of  supplies,  an  average  of  8  teams do 5. 10 

Sawmill : 

1  master  carpenter per  month..  100.00 

2  sawyers do 100.00 

2  engineers do 65.00 

1  blacksmith do 60.00 

1  cook do 60. 00 

1  saw-setter do 50.00 

22  laborers per  day..  1.75 

12  teams -i.do 5.10 

Six  construction  parties  (average  personnel) : 

1  foreman per  month..  90.00 

1  snbforeman do 75.00 

Icook do 60.00 

1  blacksmith do 60.00 

45  laborers per  day . .  1. 75 

15  teams do 5.10 

The  total  amount  of  road  constructed  is  about  as  follows: 

HUM. 

Mountain  division IS 

Lake  Shore  division,  sections  I  and  II 11. 4 

Lake  Shore  division,  old  road 2 

River  division 14.6 

Fountain  Hotel  road 1 


Total  length  of  road  opened 53 

From  the  44  miles  new  road  constructed  there  should  be  a  deduction  of  at  least  5 
miles  for  uncompleted  portions,  leaving  in  all  say  about  39  miles  of  road  work,  all  of 
it  equal  to,  and  much  of  it  better  than,  any  previously  done  in  the  Park. 
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COST  OF  WORK. 

Below  is  an  approximate  statenient  of  the  cost  of  the  work  since  June  1. 
The  price  of  board  per  day  is  arrived  at  as  follows : 

Total  cost  of  subsistence  supplies  at  Cinnabar $15, 183. 93 

Total  cost  of  transportation  in  Park 4, 157. 13 

19,341.06 

Total  number  of  days  worked,  29,1.56. 

Price  per  day,  $0. 66^. 

The  cost  of  material  is  estimated  as  follows : 

I  aasomed  that  the  material  has  on  an  averap^e  a  life  of  three  years.  Hence  I 
charged  to  the  work  of  this  season  one-third  of  its  total  cost  and  apportioned  tins 
third  amone  the  diif^^rent  portions  of  the  work  according  to  the  number  of  days'  work 
done  on  each. 

This  gives  an  average  charge  of  4.45  cents  per  day's  work. 

APPORTIONMENT  OF  EXPENSES  AMONG  THE  VARIOUS  WORKING  PARTIES. 

The  following  table  apportions  the  cost  of  labor,  team  hire,  subsistence,  and  ma- 
terial among  the  various  parties  engaged  in  the  work.  The  first  eight  names  in  the 
iirst  column  are  those  of  foremen  in  charge  of  constructicm  parties.  The  rest  of  the 
names  need  no  explanation. 


DoMi^rnation  of  party. 


Wells 

Askey 

Hamphrey 

WiUiaraa 

McCoy 

Martin 

Dougherty 

Wyatt 

Sawmill 

Survey 

Bridges 

Steamboat 

Office 

Field  work 

Repairs 

Bond  rollers 

Transportation  . 


Labor.       Team  hire.       Board. 


S64.89 
615.04 
421. 14 
928.20 
815. 02 
432.83 
894.46 
564.19 
081. 98 
301.99 
364.83 
027.66 
210. 81 
931.19 
191.12 
26.25 


$5, 330.  52 
5, 779. 32 
2, 045. 10 
3, 486. 36 
1,897.71 
1,  342. 32 
2, 698. 41 
2. 139. 96 
3, 423.  63 

357.  00 

807.28 
1,060.35 

945.03 
1,184.22 
1,  -143. 30 

6KJ.90 
4,111.69 


Total 41,474.60 


38, 736. 10 


$3. 085. 74 

3, 277. 78 

1,155.29 

2. 296. 31 

1,410.36 

697.56 

1,8.t0.61 

833.87 

1,596.76 

404.02 

511.15 

481.30 

389.09 

644.48 

615.29 

91.55 

317. 41 


19,^8.47 


Material. 


$207.09 

219. 98 
77.54 

154. 11 
94.66 
46.81 

124.19 
55.97 

107. 16 
27.11 
84.29 
32.29 
26.11 
43.25 
41.29 
6.07 
21.30 


1, 319. 22 


Totel. 


$15, 288. 24 
15.  892. 12 
5,699.07 
10, 864. 08 
6,217.75 
3.519.52 
8,  567. 67 
4, 503. 99 
8.209.53 
2, 000. 12 
2,717.55 
2.601.60 
2,571.04 
3, 803. 14 
3, 294. 00 
8117.77 
4,450.40 


102,188.39 


CoHt  of  the  variouB  portions  of  the  work  per  mile. 
MOTTNTAIN  DIVISION. 


Miles 
bailt. 


roreman  Wells 1 5.4      $14,709.12        $2,723.91 

ForemanAskey 9.78       16.460.07  1. 


Cost. 


15.13       31,169.19  j 


Cost  per 
mile. 


2,000.09 


LAKE  SHORE  DIVISION. 


Foremen  WiUfams,  Humphrey,  and  McCoy 8 


25^551.32  3,318.91 


RIVER  DIVISION. 

FoTxman  DoTigherty 

Section  S. 

2.75 
2.75 

il.183.43 
5,229.84 

3, 339. 42 

Foreman  Wyatt - - 

1,901.76 

Section  4. 

5.5 

14,413.27 

2, 620. 59 

Oontnot 

7.5  . 
36. 13 

34, 805. 25 
106,939.03 

4, 640. 70 

2, 959. 84 
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If  we  allot  io  this  work  its  proper  share  of  office,  traveling,  survey,  and  other 
expen8t38,  it  will  raise  the  above  figure  to  nearly  $3^300  per  mile. 

COST  or  LUXBKR. 

There  were  manufactured  about  410,000  feet  of  lumber  at  a  cost  of  $7,689.45,  or 
about  $18.75  per  1,000.  This  does  not  include  pro  rata  share  of  office  and  other  ex- 
penses, which  would  probably  raise  the  cost  to  $20  per  1,000. 

PABTELIX/S  WOBK. 

The  terms  of  the  contract  under  which  work  on  sections  1,  2,  and  3  was  to  be 
done  contemplated  only  such  work  (excavation  of  rook,  earth,  etc.,  and  clearing  of 
land)  as  is  included  in  the  above  table  of  expenditures.  The  work  ou  this  piece  of 
road  was  all  done  by  Foremen  Humphreys,  Williams,  McCoy,  Dougherty,  and 
Wyatt.  Taking  the  sum  of  expenditures  under  their  names  from  the  above  taUe 
we  have — 

Cost  of  work  on  sections  1  and  2 $35, 943. 36 

Less  work  done  by  McCoy  on  old  road 236, 25 

Total 35,707.11 

REMARKS  ON  ROAD  CONSTRUCTION  IN  THE  TKLLOW8TONB  NATIONAL  PARK. 

Cost  per  mile  of  road  oonstmotion. — ^The  estimates  heretofore  submitted  as  tp  cost 
of  road  construction  in  the  Park  seem  to  me  in  need  of  thorough  revision. 

In  the  report  of  the  Chief  of  Engineers  for  1887,  page  3175,  Captain  Kingman  gives 
the  followmg  specifications  adopted  by  him  in  nis  work  during  the  four  seasons, 
18^:^1886  inclusive. 

"1  therefore  proposed  that  all  roads  in  the  National  Park  should  be  made  at  least 
18  feet  wide  and  well  rounded  up  in  the  center  and  provided  with  suitable  side 
ditches  and  cross  culverts;  that  all  trees  be  removed  for  a  width  of  30  feet;  and  on 
sidehill  cuttings  the  fill  be  retained  by  a  dry  stone  wall  and  that  an  ample  ditch 
be  placed  on  the  uphill  side  to  catch  the  snow  water  and  carry  it  to  the  natural 
water  courses ;  that  all  culverts  be  of  stone  or  3-inch  plank ;  and  that  all  bridges  be 
well  constructed  of  sawed  lumber." 

Then  follows  a  statement  as  to  the  cost  per  mile  of  a  road  thus  built. 

*^After  carefully  examining  the  country  through  which  the  roads  would  have  to 
pass,  1  was  satisfied  that  suitable  ones  could  not  bo  built  for  a  less  average  price 
than  $1,000  per  mile.'' 

The  only  revision  of  this  estimate  that  appears  to  have  been  made  is  contained  in 
Major  Allen's  report  for  1889  ^Report,  Chief  of  Engineers,  1889,  page  2859).  In  sub- 
mitting an  estimate  of  cost  of  completing  existing  project.  Major  Allen  says:  "The 
cost  can  only  at  present  be  given  approximately  at  $2,000  per  mile." 

As  to  the  character  of  the  work  covered  by  this  estimate  the  following  may  be 
cited  from  Major  Jones's  report  for  1890  (Report,  Chief  of  Engineers^  1890,  page  3593) : 
''Evidently  the  estimate  does  not  look  beyond  clearing  the  line  of  trees  and  brush 
and  a  moderate  grading,  making  what  is  usually  called  a  country  road."  It  will  be 
noted  that  this  estimate  is  double  the  original  one  of  $1,000  per  mile. 

I  was  unable  from  the  first  to  see  how  a  road  built  according  to  the  original  speci- 
fications could  be  made  to  cost  as  little  as  $1,000  per  mile,  and  the  result  of  my  own 
experience  is  very  much  at  variance  with  the  above.  In  the  first  place,  it  would  b© 
impossible  to  pick  out  from  the  60  miles  of  road  already  constructed  at  the  beginning 
of  this  season,  a  continuous  half-mile  which  will  satisfy  the  above  conditions^  In 
most  places  the  road  lacks  the  width  of  18  feet.  In  many  places  teams  can  not  pass. 
In  very  few  are  there  adequate  ditches,  if  any  at  all.  I  recall  but  one  place*  where 
in  sidehill  cutt4ug  a  ditch  has  been  ''placed  on  the  uphill  side  to  catch  the  snow 
water  and  carry  it  to  the  natural  water  courses,"  and  that  is  on  a  piece  of  road 
recently  constructed  under  the  direction  of  Mtijor  Jones.  For  the  most  part  the  roads 
pass  along  the  natural  surface  of  the  ground,  going  over  all  irregularities  of  surface 
instead  of  cutting  and  filling  to  secure  a  good  grade.  The  work  is,  therefore,  the 
ver^  simplest  of  its  kind ;  mere  excavations  of  side  ditches  or  barrow  pits  and  de- 
posit of  the  dirt  in  the  immediate  vicinity  to  form  the  roadway.  In  very  few  places, 
so  far  as  I  have  been  able  to  discover,  has  extra  hauling  been  done  for  the  puipose 
of  graveling  miry  places.  Moreover,  the  work  was  less  than  half  the  average  dis- 
tance of  recent  work  from  the  base  of  supplies,  which  consequently  much  r^uced 
its  cost. 

We  have  built  by  contract  during  the  past  season  about  7^  miles  of  road  whore 
the  specifications  given  in  Captain  Kingman's  report  have  been  pretty  rigidly  adhered 
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to,  and  where,  in  a<Irlition,  carefiil  attention  has  b«en  given  to  the  quesMon  of  grades. 
The  following  are  the  amounts  of  the  several  kinds  of  work  done: 

Solid  rock  e^ccavation « cubic  yards..  3,712 

Loose  rock  excavation do 1, 346 

Earth  excavation do 64, 785 

Riprap * do 225 

Clearing acres. .  8. 7 

Taking  the  lowest  reasoniible  ]irii-es  for  this  work  and  it  will  cost  at  least  $3,430 
per  mile,  not  including  bridges,  snperin  ten  deuce,  and  a  proper  proportion  of  office, 
traveling,  and  otlu^r  expenses.  This  covers  simply  the  cost  ot  work  necessary  to  make 
a  good  dirt  road.  It  contemplates  clearing  the  roadway  a  space  of  30  feet,  gnibbinuf . 
out  all  roots,  and  removing  all  rocks;  the  gradiug  of  a  roadway  18  feet  wide  and 
raised  in  the  middle  6  inches  above  the  edges;  the  construction  of  ditches  5  feet  wide 
on  top,  2  feet  on  the  bottom,  and  1^  inches  deep ;  the  construction  of  strong  culverts ' 
and  bridges  wherever  necessary ;  the  proper  revetment  of  all  slopes  where  necessary 
to  contain  the  roadway,  and  lastly  the  maintenance  of  easy  grades  instead  of  taking 
hills  and  valleys  as  they  come  regardless  of  Iheir  slope. 

It  does  not  contemplate  surfacing  with  any  other  material  than  that  found  along 
the  roadway.  It  leaves  out  of  consideration  entirely  the  question  of  a  thoroughly 
constructed  gravel  or  macadamized  road.  The  cost  of  the  latter  will  be  referred  to 
later. 

Now,  what  do  the  figures  show  as  to  the  actual  cost  of  road  construction  in  the 
Park! 

Under  Captain  Kingman,  1883-85,  $69,779.42  was  expended,  resulting  in  the  con- 
struction of  30.5  miles  of  road.  This  gives  about  $2,200  per  mile.  The  total  amount 
expended  on  roads  in  the  Park  to  June  30, 1891,  was  $206,623.82,  and  according  to  our 
survey  this  summer  the  following  so-called  completed  roads  have  been  constructed: 

Feet. 

North  boundary  of  the  Park  to  Mammoth  Hot  Springs .^ 24, 860 

Mammoth  Hot  Springs  to  Norris * 103, 859 

Norris  to  end  of  now  road  (Gibbons  Canyon) 48, 806 

Lower  Geyser  Basin  to  Upper  Basin 53, 021 

Norris  to  Grand  Canyon  Hotel 62, 545 

293, 093 
Miles. 
55.5 
.  Miles. 

From  Lake  Hotel  along  shore 7. 4 

From  Upper  Basin  along  Fireholo 3. 5 

10.9 
This  road  not  over  half  completed,  say 5.4 

60.9 

This  gives  something  over  $3,300  per  mile. 

It  should  here  be  stated  that  considerable  sums  have  been  expended  annually  in 
repairs,  in  part  on  the  old  wa^on  trails  and  in  part  on  the  new  roads.  It  is  impos- 
sible firom  the  data  contained  m  the  reports  to  make  a  satisfactory  estimate  of  the 
amount  of  this  item  and  it  has  therefore  been  included  throughout  the  entire  work, 
thus  doing  no  injustice  to  any  particular  portion.  Moreover,  it  should  be  noted  that 
" repairs"  will  usually  be  nearly  in  inverse  j^roportion  to  the  thoroughness  of  origi- 
nal construction.  Where  only  $1,000  per  mile  are  expended  in  construction  annual 
repairs  must  necessarily  be  extensive,  oeing  really  road  completion  rather  than  ordi- 
nary repairs.  This  is  especially  true  of  the  roads  in  the  Park.  In  several  places  tbe 
road  as  Hrst  bnilt  has  been  entirely  altered  in  location;  in  others  very  much  altered 
in  construction.  It  appears,  therefore,  that  a  portion  at  least  of  ^'annual  repairs'' 
is  properly  charged  to  original  construction. 

Comingto  special  instances  we  find  in  Lieutenant  CraighilPs  report  (Report  of  Chief 
of  Engineers,  1890,  page  3596)  that  the  Gibbon  Canyon  road,  constructed  by  him  and 
one  of  the  most  satisfactory  pieces  of  road  in  the  Park,  cost  $4,073.70  per  mile.  This 
road,  moreover,  presents  no  extraordinary  difficulties  of  construction. 

The  road  at  the  Grand  Canyon,  also  a  well-built  road  except  for  its  steep  grade,  cost 
$8,365.66  per  mile.     (Same  report,  page  3595.) 

The  road  from  the  Lake  Hotel  toward  Upper  Basin  cost  $1,627.14  per  mile;  but  as 
before  said  this  is  not  more  than  half  completed,  which  would  indicate  a  cost  of 
$3, 250  per  mile.    (Same  report,  page  3596. ) 

As  already  shown  the  cost  ot  tiiis  season's  work  is  about  $3,300  per  mile.    It 
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a)ioii](1,  liowov^r,  he  not4'<l  that  tlic  (distance  from  the  baee  of  supplier  was  the  ^eat-^ 
est  at  which  work  has  yet  been  done,  being  for  part  of  the  work  alK>iit  75  miles. 
This  great  diHtano*  caused  an  average  loss  of  six  days'  work  for  the  eutii-e  force  in 
going  tu  and  returning  from  the  work  at  the  beginning  and  end  of  the  season.  Con- 
sidering that  the  season  was  only  two  months  long  this  relative  loss  will  be  seen  to 
have  been  considerable.  The  cost  of  subsistence  was  also  greatly  increased  by  long 
haul  of  supplies. 

It  is  thus  apparent  that  the  roads  in  the  Park  can  not  be  constructed  at  a  cost  of 
$1,000  per  mile.  Nor  can  they  anywhere  else.  The  following  are  fignrea  from  a 
standiird  work  on  engineering: 

Average  cost  of  earth  work  with  a  hanl  of  100  feet^  all  kinds  of  soil,  wages  $1  per 
day  for  man,  $2.50  for  team,  is  13.8  cents  per  cubic  .YiU*d,  which  would  give,  at  the 
rate  of  wages  we  have  to  pay,  about  35  cents  per  yard. 

In  like  manner  rock  work  will  cost  about  $1.50  per  yard  and  other  items  in  pro- 
po  lotion. 

There  is  one  item  in  road  construction  in  the  Park  that  requires  especial  attention : 
that  of  clearing.  A  fair  estimate  in  railroad  work  is  $50  per  acre,  and,  allowing  for 
the  extra  cost  of  labor  in  the  Park,  a  corresponding  figure  wonld  be  something  over 
$70  per  acre.  But  clearing  as  required  by  our  specifications  can  not  be  done  at  that 
figure.  The  nature  of  the  work  is  especially  difficult.  The  width  of  roadway 
necessitates  grubbing  every  stump.  No  burning  of  timber  is  allowed  and  this 
neccHsitat^s  the  hauling  of  trees,  limbs,  stumps,  roots,  and  all,  into  the  timber  on 
the  side  of  the  road.  I  have  never  been  through  timber  country  where  there  is  so 
great  a  quantity  of  fallen  trees  and  underbrush  as  in  the  park,  frequently  making  it 
absolutely  impassable  on  horseback.  This  condition  of  the  country  often,  in  laot 
usually,  requires  the  opening^  of  side  roads  to  make  room  for  hauling  away  the  tim- 
ber from  clearing.  The  cost  is,  therefore,  nnnsually  high  for  work  of  its  class.  The 
following  is  an  accurate  record  of  the  cost  of  clearing  an  average  piece  of  timbered 
land.  The  work  was  done  by  a  party  that  had  already  been  in  the  field  two  months 
and  was  thoroughly  familiar  with  the  work.  It  can  be  taken  as  a  low  figure  for 
work  of  its  kind: 

Days' 
work. 

6  griibbers,  4  days 24 

2  choppers,  4  days 8 

2  sawyers,  4  days 8 

1  climber,  4  days -. . .       4 

1  piler,  4  days 4 

4  teams,  4  days 16 

Total,  48  days,  at  $1.75 $84.00 

Teams,  16  days,  at  $5. 10 81. 60 

Board,  64  days,  at  75  cents 48. 00 

Material 2.82 

Total 216.42 

The  space  cleared  was  30  feot  wide  and  1,300  feet  long,  39,000  square  feet,  or  .89 
acre.  This  gives  $243  jier  acre,  which,  with  a  fair  proportion  of  office,  travel,  and 
other  expenses,  would  make  $250  per  acre. 

Applying  these  figures  to  the  work  actuallj'  done,  as  given  above  on  a  piece  of 
road  construction  during  the  j)a8t  summer,  and  with  proper  allowance  for  office, 
bridge,  and  other  expenses,  it  will  be  found  to  fall  not  far  below  $5,000  per  mile. 

On  the  whole,  then,  my  estimate  of  the  cost  of  road  construction  in  the  Park  is 
that  it  can  not  be  done  in  accordance  with  the  specifications  already  laid  down  at  a 
less  average  figure  than  $4,000  per  mile. 

I  also  estimate  that  to  make  existing  roads  conform  to  our  specifications  will  re- 
quire an  additional  outlay  of  $1,000  per  mile. 

As  already  stated  this  contemplat-es  the  construction  of  a  dirt  road,  using  only 
such  material  as  is  found  where  the  road  is  built.  It  is  needless  to  say  that  a  road 
so  constructed  can  not  be  considered  a  "completed"  road.  A  journey  through  the 
Park  after  a  period  of  rainy  weather,  occurring  when  traffic  is  heavy  and  con- 
tinuous— a  condition  which  existed  for  several  weeks  this  season — leaving  the  road- 
way a  mass  of  mire  which  often  becomes  almost  impassable,  or,  at  other  times, 
-when,  in  long  continued  dry  weather,  travel  has  ground  the  road  surface  into  a  fine 
powder  from  2  to  6  inches  deep,  which  almost  sufiocates  the  traveler  with  dust, 
will  speedily  convince  one  that  the  problem  of  road  construction  in  the  Park  has  yet 
to  be  solved. 

There  are  two  solutions  of  the  problem.  One  has  already  been  recommended  in 
previous  reports,  that  of  macadamizing  the  roads.  This  is,  of  course,  the  true  solu- 
tion, but  can  not  be  reaUzed  for  many  years  to  come.   An  approximate  estimate  of  the 
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V  st  of  thoroughly  macadiuniziujg^  ths  roads  giving  a  depth  of  12  inches  of  broken 
jue  in  the  center  of  the  road  and  8  inches  on  the  edges,  indicates  $();000  per  uiile^ 
about  $1,250,000  for  all  roads  included  in  the  existing  project.    The  cdst  might  be 
"•    ore  than  this,  for  no  experiments  have  been  made  whicn  settle  the  question  of  the 
".  lality  of  rock  easily  accessible  in  the  Park,  and,  judging  ftom  the  action  of  the 
eather  on  frequent  outcrops,  suitable  material  is  not  very  plentifnl.    A  very 
3od  substitnte  for    the  plan  of  macadamizing  the  roads,   and    one    more    im-  . 
tediately  practicable  and  much  less  costly,  is  that  of  thoroughly  graveling  thom. 
here  is  an  abnndance  of  good  road  gravel  in  the  park  and  of  very  general  distribii- 
ion.    To  cover  the  roads  with  an  average  depth  of  16  inches  in  the  center  und  8 
Dches  on  the  edges,  supposing  the  average  haul  to  be  one-fourth  mile,  will  cost  ap- 
proximately $2,500  per  mile.    This  will  give  a  road  bed  inferior  only  to  a  macad- 
amized road  and  amply  fullllliiig  the  necessary  conditions  of  park  travel. 
We  have  then  the  following  estimate : 

For  construction  of  new  road  to  complete  present  project,  including  grav- 
eling as  above,  100  miles,  at  $6,500  per  mile $650, 000 

For  completion  of  old  road,  including  graveling  100  miles,  at  $3, 500  per 

mile 350,000 

1,000,000 

GRADIKNTS. 

So  far  as  I  can  discover  from  previous  reports,  but  little  attention  was  given  to 
the  question  of  grades  prior  to  the  report  of  Lieutenant  Craighill  for  the  season  of 
1890. 

Captain  Kingman  refers  to  the  grades  up  Golden  Gate  Hill  as  "admissible,"  and 
averaging  one-ninth  or  11  per  cent  for  the  entire  hill. 

In  Lieutenant  Craighill's  report  for  1890  he  has  the  following  as  to  gradients : 

'^My  conclusions  are  therefore  as  follows: 

"Wherever  the  ground  wUl  permit,  and  the  cost  is  not  excessive,  a  grade  of  7^ 
per  cent  should  not  be  exceeded.  Where,  for  exceptional  reasons,  this  is  not  prac- 
ticable, the  grade  should  not  exceed  9  per  cent  for  long  hills  and,  for  short  one*  of 
not  more  than  100  or  200  feet,  10  per  cent  may  be  allowed.  Within  these  limits  the 
natural  surface  of  the  country  may  be  followed." 

Below  are  examples  of  the  heavier  grades  on  existing  roads  as  determined  by  the 
survey  of  this  season.  Of  the  lighter  grades  ranging  from  5  to  10  per  cent  there  are 
many.  The  figures  for  each  section  of  road  given  are  consecutive  and  denote  the 
rise  or  fall  in  feet  for  the  100  ieet  immediately  preceding.  The  direction  is  from 
Gardiner  south. 

Section  of  road  between  Gardiner  and  Mammoth  Hot  Springs,  ascending :  7,  11.8, 
12.1,  13.6,  11.2,  9.3,  8.4,  9.1,  7.8,  11.1,  11.3,  11.6,  10.8,  12,2,  13,  10.8,  7.5,  10,  9.4,  11.9, 

14.4,  15.2, 11.7,  8.5. 

Five  sections  of  road  up  Golden  Gate  Hill,  within  3  miles  of  Mammoth  Hot  Springs, 
all  ascending — 
First  section:  7.8,  15.4,  12.2,  13.6,  14.3,  16,  9.5,  9.2,  13.4,  14.1,  15.7,  13.1,  15.7,  13.7, 

11.5,  10.4,  8.9. 

Second  section:  2.4,  12.6,  13,  7.2,  5,  9.6, 14.6,  21,  17.3,  9.7,  10,  10,  4.9. 

Third  section:  1.6,  11.8,  20.3,  6.9. 

Fourth  section:  7.8,  10.8,  14, 14.1,  13.8,  11.2,  6.8,  10,  9. 

Fifth  section:  8.5,  11,  12.4, 13.1,  7.8,  9.1.  4.7,  11.3,  13.6,  15.4,  5.1. 

North  side  of  Norris  Hill,  ascending:  6, 11.9,  14.1,  10.8,  14.5,  17.3,  1.1,  7.6,  6,  14.8, 
9.6,  10.5,  6.2,  11.9,  4.3. 

South  side  of  Norris  Hill,  descending:  6,  10.1, 11,  15,  12.6,  12.8,  14.6, 16.2,  14.2,  6.8. 

Hill  north  of  Gibbon  Meadows,  descending:  8.9,  10,  12.3,  12.5,14.2,  10.4,  8.3,  11.4, 
12J^  11.3,  2.4.  • 

Three  sections  between  Norris  and  the  Grand  Canyon,  descending — 

First  section:  2.1,  12.8,  15.9,  17.4,  4.5. 

Second  section,  ascending:  11.6,  14.4,  16,  12,  16.5,  18.2,  14.7,  4.6. 

Third  section,  ascending:  9.6,  15.3,  13.3,  14.4,  13.7,  13.3,  14.5,  15.4,  11.6,  11.1,  17, 
7.4. 

It  Is  seen  from  these  figures  that  the  grades  of  the  park  roads  range  all  the  way 
from  0  to  21  per  cent. 

*  «  •  «  »  •  «  « 

In  executing  the  past  season's  work  I  was  limited  by  my  instructions  to  a  grade 
of  12  per  cent.  But  I  soon  found  that  it  was  perfectly  practicable  to  carry  onr  roads, 
wherever  it  might  be  necessary,  at  a  grade  not  exceeding  half  the  above  figure. 
The  road  over  the  Mountain  diA'ision  lies  for  15  miles  through  a  mountainous  country, 
crossing  the  Continental  Divide  twice.  The  whole  distance  was  accomplished  with- 
out exceeding  6  per  cent,  and  I  am  convinced  that  a  careful  survey,  before  the  work 
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began,  might  easily  have  reduced  thiH  U>  5  or  4  per  cent  withoat  seriously  leugtheo- 
ing  the  line.  The  importance  of  light  grades  ou  the  )>rincipal  roailN  i>  so  great  that 
I  recommend  tliat  the  figure  of  5  per  cent  be  not  exceeded  in  the  r«tture.  It  will 
almost  invariably  be  found  that  an  adherence  to  this  rule  will  add  much  to  the  ap- 
pearance as  well  as  the  uhc fulness  of  the  roads. 

Of  course  there  may  be  exceptional  instances  where  side  roads  are  to  be  run  to 
special  points  not  subject  to  main  ]ine  heavy  traffic,  and  where,  the  question  of  grade 
being  less  important,  the  above  figure  can  be  exceeded  to  advantage. 

Diagrams*  showing  grades  on  existing  roads  are  submitted  herewith. 

EXECUTION  OF  ROAD  WORK. 

The  question  of  the  best  method  of  executing  road  work  in  the  National  Park  has 
been  frequently  referred  to  in  previous  reports.  In  a  letter  to  the  Chief  of  Engineers, 
dated  August  12,  1886,  asking  for  certain  authorities  in  the  prosecution  of  work  in 
the  Park,Captain  Kingman  says:  ''It  is  impossible  to  execute  this  work  by  contract, 
for  it  is  of  such  a  nature  that  it  would  be  impossible  to  accurately  describe  it  with- 
out surveys  that  would  often  cost  as  much  as  the  work  itself.^' 

The  experience  of  the  past  season,  when  part  of  the  work  was  done  by  contract, 
has  proven  this  statement  to  be  substantially  correct.  The  estimate  bused  upon  the 
survey  of  the  previous  year  proved  wholly  misleading.  The  execution  of  the  work 
was  in  no  way  more  satisfactory  than  that  done  by  ourselves.  The  extraordinary 
range  of  bids  upon  the  work  (clearing  of  land  ranging  from  $27  to  $250  per  acre) 
shows  that  it  is  next  to  impossible  to  get  a  reasonable  contract.  It  is  certain  that, 
with  its  present  equipment  of  working  implements,  tents,  etc.,  and  by  saving  the 
extra  work  of  surveys,  inspection,  measurement,  advertising,  etc.,  the  Upveniment 
can  do  the  work  by  hired  labor  more  economically  and  satisfactorily  than  by  contract. 

In  executing  the  work  that  can  be  done,  say  by  an  appropriatiou  of  $100,000,  the 
following  wilfserve  as  a  useful  organization  of  working  force: 

In  the  field  there  should  be  one  overseer,  who  is  also  a  competent  civil  engineer,  to 
take  general  charge  and  direction  in  absence  of  the  officer  in  charge.  There  should 
be  two  assistant  engineers  in  local  charge  of  portions  of  the  work,  whose  duties  are 
to  do  the  instrumental  and  other  work  necessary  to  an  accurate  selection  of  route 
and  all  other  work  involving  engineering  skUl. 

Supposing  the  work  to  continue  from  the  middle  of  June  to  the  middle  of  October, 
fchere  should  be  four  working  parties  of  about  45  laborers  and  15  teams  each. 

The  teams  should,  in  my  opinion,  be  hired  in  open  market,  not  by  contract,  if  this 
can  be  legally  done.  A  competent  man  and  good  judge  of  teams  should  take  charge 
of  hiring  and  keeping  up  the  necessary  number  of  teams  as  well  as  of  keeping  their 
time  and  attending  to  all  questions  connected  therewith. 

There  should  also  be  a  timekeeper  of  the  laborers'  time,  who  should  attend  ex- 
clusively to  all  matters  necessary  to  the  accurate  preparation  of  pay  rolls. 

There  should  be  a  receiver  of  materials,  whose  duty  is  the  management  of  all  mat- 
ters pertaining  to  the  Government  property,  and  to  the  securing  -and  forwarding  of 
supplies  to  the  men.  The  transportation  of  supplies  should  be  accomplished  by  a 
separate  force  of  teams  under  the  immediate  charge  of  the  receiver  of  materials. 

The  construction  of  bridges  should  be  under  the  same  foreman  who  has  charge  of 
the  sawmill.  The  two  crews  will  then  be  worked  together,  as  they  should  be,  and 
much  economy  of  time  and  labor  will  result. 

The  office  work  during  the  rush  of  the  season  requires  at  least  one  clerk,  one 
copyist,  and  two  assistants. 

The  force  recommended  is  then  as  follows : 

Office :  1  clerk,  1  copyist,  2  assistants,  1  receiver  of  materials,  1  team  hirer  and 
timekeeper,  1  timekeeper  for  laborers. 

Field :  1  assistant  engineer  and  overseer,  2  assistant  engineers,  1  messenger. 

Four  working  parties,  consisting  each  of  1  foreman,  1  subfore'man,  1  cook,  2  cookees, 
1  blacksmith,  1  water-carrier,  45  laborers,  15  teams. 

Sawmill  and  bridge  crew :  1  foreman,  2  subforemen,  necessary  skilled  help,  common 
laborers,  and  teams. 

For  special  work,  such  as  surveys,  special  organization  would  be  required. 

It  is  believed  that  the  above  force  can  be  kept  in  the  field  for  four  months  with 
an  appropriation  of  $100,000,  and  have  enough  funds  to  cover  all  ordinary  outside 
expeuses. 

In  the  matter  of  clearing  I  would  submit  for  your  consideration  whether  it  would 
not  be  better  to  increase  the  width  of  roadway  cleared  to  50  feet.  This  would  en- 
able us  safely  to  burn  all  smaller  brush  and  leave  enough  space  outside  the  roadway 
proper  to  pile  logs  and  stumps  until  they  are  sufficiently  seasoned  for  burning.  I 
think  this  would  facilitate  the  work  of  clearing,  and  it  would  certainly  improve  the 
appearance  of  the  roadway. 


•  Not  printed. 
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GENERAI.  CONSIDERATIONS. 

The  small  amonnt  of  money  hitherto  appropriated  for  work  in  the  Park  and  the 
exteusive  project  adopted  have  necessarily  caused  the  work  to  be  done  in  a  manner 
-which  the  engineer  in  charge  w^nid  probably  not  have  approved  if  he  had  had  ade- 
quate means  at  his  disposal. 

In  ids  report  for  the  year  ending  June  30,  1889,  Lieutenant  Craighill  thus  refers 
to  the  matter : 

'*  When  the  road  was  built  between  Mammoth  Hot  Springs  and  the  Qibbon  Canyon, 
on  account  of  scarcity  of  funds  it  was  deemed  best  in  several  places  for  short  dis- 
tances not  to  follow  the  best  route,  which  was  also  the  most  expensive.  In  each  of 
these  oases  the  road  goes  over  the  hill  at  a  steep  grade  where  it  might  go  around  it 
almost  on  the  level." 

The  same  remark,  with  slight  modification,  applies  to  all  the  roads  hitherto  built 
in  the  Park  except  the  lower  half  of  the  Gibbon  Canyon  road. 

However  steep  a  hill  may  be  the  route  over  it  almost  always  varies  less  from  a 
right  line  to  the  other  side  than  the  route  around  it.  Economy  of  construction  would, 
therefore,  indicate  the  former  as  most  desirable.'  But  this  consideration  should  no 
longer  prevail.  All  principal  objects  of  interest  in  the  Park  are  now  accessible  by 
wagon.'  Hence  the  aim  of  road  work  need  no  longer  be  to  construct  the  greatest 
possible  length  of  road  with  a  given  amount  of  money,  but  rather  to  see  that  the 
road  actually  constructed  conforms  strictly  to  the  conditions  of  good  work. 

The  selection  of  roads  in  the  National  Paf  k  should  obviously  proceed  on  different 
principles  than  obtain  in  the  selection  of  roads  for  ordinary  traffic.  The  former  are 
emphatically  park  roads.  Their  use  is  principally  for  tourist  traffic,  secondarily 
only  for  the  hauling  of  freight.  As  recommended  by  Maj  or  Allen  in  his  report  for  1889, 
'*  all  roads  in  the  Park  should  be  well  constructed  not  only  with  a  view  to  permanency 
but  also  to  appearance."  In  their  selection  the  shortest  distance  between  the  ter- 
minal points  should  not  be  the  object  of  first  importance.  While  the  road  ought  not 
to  be  unnecessarily  lengthened,  it  should  be  selected  with  a  view  of  securing  easy 
grades  and  proximity  to  as  many  as  possible  of  the  features  of  interest  near  which 
it  passes.  In  short,  everything  should  be  done  to  reduce  to  a  minimum  the  irksome- 
ness  of  the  long  drives  that  separate  the  principal  points  of  interest  in  the  Park.     A 

Sromiuent  example  of  the  absence  of  these  essentials  is  seen  in  the  road  between 
[orris  and  the  Yellowstone  River.  The  roadbed  is  here  as  good  as  any  in  the  Park,  • 
and  yet  the  road  is  the  subject  of  constant  criticism  on  the  part  of  tourists.  The 
reason  is  that  there  are  many  miles  where  the  road  follows  nearly  a  straight  line  with 
little  attempt  to  avoid  the  hUls,  and  where  the  vi^w  ahead  is  one  continuous  suc- 
cession of  ups  and  downs  visible  along  the  narrow  roadway  cut  through  the  woo<ls. 
As  soon  as  the  farthest  eminence  is  passed  another  interminable  succession  of  hills 
comes  into  view,  producing  a  sense  of  monotonv  equaled  only  by  that  experienced  in 
riding  over  the  featureless  jprairie.  It  goes  without  saying  that  if  this  road  had  been 
made  more  winding,  following  the  valleys  and  avoiding  the  hills,  thus  by  its  short 
views  ahead  giving  the  tourist  a  continual  sense  of  expectancy,  instead  of  treating 
him  to  the  long  perspective  of  a  monotonous  roadway  ahead  of  nim,  the  whole  effect 
would  have  been  better.  The  importance  of  securing  these  features  may  not  be  very 
apparent  at  the  time  the  road  is  being  built,  but  it  is  fully  appreciated  by  those  who 
subsequently  use  it. 

The  proper  location  of  a  road  through  a  country  like  that  in  the  Park  is  often  ex- 
ceedingly difficult.  Very  much  of  the  country  is  densely  wooded.  It  is  often  impos- 
sible to  get  an  idea  of  the  ground  beyond  a  radius  of  300  or  400  feet.  A  great  amount 
of  careful  examination  is  necessary  before  an  engineer  can  feel  satisfied  that  he  has 
seonred  the  best  location.  Moreover,  even  in  an  open  country,  the  selection  of  the 
best  line  over  ground  as  rough  and  broken  as  many  tracts  in  the  Park  should  re-  - 
ceive  a  great  deal  of  skiUful  attention  to  secure  a  line  which  shall  pass  subsequent 
inspection  as  the  best  one  that  could  be  found.  So  obvious  a  requirement  would  not 
be  suggested  if  the  work  of  the  past  summer,  a  portion  of  which,  owing  to  the  late- 
ness ot  the  season  was  commenced  without  k  preliminary  survef^  or  even  a  recou- 
naissance,  had  not  shown  how  easily  a  good  road  might  have  been  made  a  very  bad 
one  by  simple  ignorance  of  the  nature  of  the  country  through  which  it  was  to  pass. 
In  my  opinion  no  future  road  should  be  built  in  the  Park  until  a  careful  instrumen- 
tal survey  has  located  and  marked  the  entire  line,  and  fully  made  known  the  nature 
of  the  work  to  be  performed. 

There  is  another  consideration  of  importance  in  this  connection.  A  satisfactory 
system  of  roads  for  the  Park  will  ultimately  include  not  less  than  300  miles.  The 
coantry  roads  of  the  United  States  being  almost  entirely  under  the  care  of  local  au- 
thorities, the  park  system  is  unquestionably  the  most  important  example  of  strictly 
Government  roads  in  the  country.  These  roads,  owin^  to  the  widespread  interest  in 
the  National  Park  are  the  subject  of  inspection  and  criticism,  not  only  of  Americans 
but  of  people  trom  every  part  of  the  civilized  world.    The  standard  of  this  work 
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Bhoiild,  tboroiore,  not  be  that  of  our  country  roads,  generally  nothing  bat  mere  wagon 
traiiH,  but  that  of  th»  bcAt  roa<l8  in  thU  country  or  in  Europe. 

The  foregoing  criticisms  upon  work  in  the  Park  are  not  at  all  intended  as  a  erit- 
iciRU)  ou  the  execution  of  that  work.  At  the  time  it  was  done  it  was  impossible^ 
owing  to  the  sniall  amount  of  funds  available,  to  do  better. 

The  yearly  appropriations  now  are  greater  than  those  of  three  or  four  yean  com- 
bined in  the  early  history  of  the  work. 

The  object  of  first  importance  then  was  to  render  points  of  interest  accessible  eTen 
by  inferior  roads  rather  than  to  secure  the  beat  standard  of  work.  Even  in  the  prep- 
para  tion  of  estimates,  the  course  adopted  was  doubtless  wiser  than  to  have  presented 
at  first  an  estimate  based  upon  a  complete  system  of  macadamized  roads.  The  Park 
was  still  to  some  extent  an  experiment.  Congress  had  been  led  to  believe  in  creat- 
ing it  that  the  revenue  from  leases  and  similar  sonrces  woald  suffice  for  the  necea- 
sary  work  of  improvement.  The  principal  promoter  of  the  project  at  Uie  time  it  waa 
under  the  consideration  of  Congress  says,  '^  Had  not  Congress  been  assured  that  no 
demands  would  be  made  upon  them  for  annual  appropriations,  it  is  very  doubtful 
whether  the  bill  would  have  ever  become  a  law.^'  But  all  this  is  now  changed.  The 
wisdom  of  the  act  creating  the  National  Park  is  universally  admitted.  "Hie  argu- 
ment for  improving  and  protecting  it  grows  stronger  every  year,  and  it  can  saiely 
be  assumed  that  the  time  has  arrived  for  such  a  revision  of  project  and  estimates  aa 
shall  place  that  work  upon  a  basis  commensurate  with  its  importance.  It  is  for 
this  reason  that  I  have  gone  into  the  matter  somewhat  extensively. 


EXISTING   PK0.1ECT. 

The  pro^ject  hitherto  adopted  for  the  improvement  of  the  Yellowstone  National 
Park  requires  some  modification  and  enlargement  to  meet  the  existing  demands  of 
the  work.  Captain  Kingman,  in  1887,  prepared  the  following  project^  wMch  has  been 
followed  to  the  present  time  (Report  of  Chief  of  Engineers,  1887,  page  31d4). 

KOes. 

(1)  A  road  from  Mammoth  Hot  Springs  to  the  boundary  of  the  Park  toward  the 

terminus  of  the  Park  Branch  of  the  Northern  Pacific  Railroad  (about) 5 

(2)  A  road  from  Mammoth  Hot  Springs  to  the  Firehole  Basin  (about) 40 

(3)  A  road  from  the  Firehole  Basin  to  the  Upper  Geyser  Basin  (about) 10 

(4)  A  road  from  the  Firehole  Basin  to  the  Canyon  and  Falls  of  the  Yellowstone 

River  (about) 28 

(5)  A  branch  from  this  road  to  the  outlet  of  the  Yellowstone  Lake  (abont) 8 

(6)  A  road  from  Mammoth  Hot  Springs  to  Yancey s  (about) 18 

(7)  A  road  from  Yellowstone  Falls  over  the  shoulder  of  Mount  Washburn  to 
Yanceys  (about) 20 

(8)  A  road  from  Upper  Geyser  Basin  via  Shoshone  Lake  and  the  thumb  of  the 
Yellowstone  Lake  to  the  outlet  (about) 40 

(9)  A  road  from  Norris  Geyser  eastward  to  connect  with  the  road  to  the  Yel- 
lowstone Falls  (about) 9 

(10)  A  road  from  the  Firehole  Basin  westward  via  the  Madison  Canyon  to  the 
boundary  of  the  Park  (about) 20 

(11)  A  road  from  Yanceys  via  Soda  Butte  to  the  boundary  of  the  Park  towards 
the  Clarks  Forks  mines  (about) 35 

In  all  (about) 223 

For  paragraph  2  should  bo  substituted  '^A  road  from  Mammoth  Hot  Springs  via 
Norris  Geyser  Basin  to  Fountain  Geyser  Basin." 

For  paragraph  3  the  following :  ^'^  A  road  from  Fountain  Geyser  Basin  to  Upper 
Basin.^' 

The  road  mentioned  in  paragraph  4  should,  I  think,  be  dropped  from  the  project. 
It  will  not  inordinary  circumstances  be  used  as  a  tourist  route,  and,  for  such  occa- 
sional traffic  as  may  pass  over  it,  inexpensive  repairs  on  the  present  road  will  suf- 
fice.   The  Park  association  omit  this  line  in  their  advertised  route. 

Paragraph  5  should  be  stricken  out  and  for  it  substituted  "A  road  from  the  Grand 
Canyon  to  the  outlet  of  Yellowstone  Lake," 

The  location  of  the  road  mentioned  in  paragraph  8  has  been  changed  by  the  act  of 
Congress  of  March  3,  1891,  so  that  it  is  now  extremely  improbable  that  it  will  ever 
be  built  as  originally  intended.  I,  therefore,  suggest  the  following  instead  of  para- 
graph 8:  "A  road  from  the  Fountain  Geyser  Basin  via  the  shortest  practicable  route 
to  the  West  Thumb  of  the  Yellowstone  Lake  and  thence  via  the  lake  shore  to  the 
lake  outlet." 

Paragraph  10  should  be  changed  to  ^'A  road  from  the  west  boundary  of  the  Park 
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via  the  Madison  Canyon  by  tbe  shortest  practicable  route  to  the  road  from  Norris  to 
the  Fountain  Gevaer  Basin." 

To  which  should  now  be  added  (12)  "  A  road  from  Upper  Geyser  Basin  to  the  south 
boundary  of  the  Park." 

In  suggesting  the  above  change  in  nomenclature,  viz :  "  Fountain  Geyser  Basin  " 
for  "Lower  Firehole  Basin"  and '* Grand  Canyon"  for  **YelloYtptone  Falls"  I  have 
followed  what  has  already  become  an  established  usage  in  the  Park. 

The  time  has  now  arrived  when  the  question  of  opening  up  important  points  of 
interest  ofif  the  main  line  of  travel  should  receive  attention.  Captain  Sears  in  1887 
recommended  that,  "  In  a^ldition  to  the  main  thoroughfares,  good  branch  roads  and 
trails  should  be  made  to  the  many  minor  objects  of  interest  on  tne  main  line  of  travel."  ' 
For  example,  the  Great  Fountain  Geyser,  incomparably  the  finest  formation  in  tbe 
Park  and  excelled  only  by  the  Excelsior  Geyser  in  the  magnificence  of  its  eruptions, 
is  at  present  inaccepsible  except  on  foot  or  horseback.  In  that  vicinity  are  also 
many  of  the  finest  quiescent  springs  in  the  Park.  A  road  should  soon  be  built  mak- 
ing a  drive  of  three  or  four  miles  so  as  to  include  all  these  points  of  interest. 

Near  Mammoth  Hot  Springs  are  the  Canyon  and  Falls  of  the  Middle  Gardiner  River, 
which  come  next  to  tbe  Grand  Canyon  and  Falls  of  the  Yellowstone  in  grandeur  and 
beauty.  A  road  could  be  constructed  from  the  Springs  passing  through  this  Canyon, 
around  Bunsens  Peak,  back  through  Golden  (jate  Canyon,  through  the  "Hoodoo" 
formation  under  the  picturesque  palisades  of  Terrace  Mountains,  returning  in  rear 
of  the  Hot  Springs  formation  to  the  hotel  at  Mammoth  Hot  Springs.  This  could 
not  fail  to  be  a  very  popular  drive. 

A  letter  was  addressed  to  me  early  this  season  by  the  manager  of  the  Yellowstone 
Park  Association  suggesting  the  construction  of  a  foot  and  bridle  bridge  iicross  the 
Yellowstone  River  above  the  falls.  At  present  there  is  no  bridge  across  that  river 
within  the  bonndarie«  of  the  Park  except  that  in  the  vicinity  of  Yanceys.  It 
is  said  by  those  who  have  seen  the  canyon  and  falls  of  the  Yellowstone  from  the 
right  bank  of  the  river  that  the  view  even  excels  that  from  Lookout  and  In- 
spiration points.  I  think  the  project  should  include  a  bridge  across  tbe  river  at 
this  point  and  a  road  down  the  river  suflftciently  far  to  take  in  the  most  interesting 
portions  of  the  canyon.  To  temporarily  meet  the  needs  of  tourists  I  would  suggest  the 
construction  of  a  bridle  bridge  across  the  river  just  above  the  Upper  Falls.  The 
river  here  ha«  a  clear  width  of  only  70  feet,  and  a  span  of  80  feet  will  give  ample 
room  for  a  safe  support.  This  point  is  a  very  interesting  one,  being  in  the  midst  of 
the  heavy  rapids  of  the  river  and  immediately  above  the  brink  of  the  Upper  Falls. 
When  a  permanent  bridge  is  built  there  it  should  be  of  a  style  and  character  in 
keeping  with  the  magni£[cence  of  the  surroundings.  It  has  been  suggested  that  a 
single  arch  of  stone  be  thrown  across  the  river  at  this  point;  and  if  not  too  expen- 
sive it  would  certainly  be  more  appropriate  than  any  other  form  of  structure  conla  be. 

It  is  highly  probable  that  tourist  traffic  hetween  the  lake  outlet  and  the  West 
Thumb  will  in  the  future  be  by  boat.  So  much  interest  is  taken  in  the  lake  on  the 
part  of  tourists  that  to  gratify  it  the  transportation  people  will  doubtless  find  it 
necessary  to  place  a  boat  upon  the  lake.  It  is  probable,  in  fact,  that  it  will  be  found 
to  their  advantage  to  carry  tourists  by  water  rather  than  by  coach  over  tbe  long  dis- 
tance of  18.6  miles.  The  trip  by  boat  consumes  about  li  hours.  An  arrangement  of 
this  kind  may  be  regarded  as  a  certainty  in  the  near  future. 

In  connection  with  the  navigation  of  the  lake  the  subject  has  been  much  discussed 
of  continuing  the  boat  route  down  the  river  nearly  to  the  falls.  This  would  certainly 
be  very  desirable,  if  j)racticable.  But  it  is  doubtful  if  tbe  Yellowstone  River  can  be 
made  easily  navigable  at  any  ordinary  outlay  of  money.  Captain  Kingman  says  in  his 
report  for  1883,  ^'I  am  of  the  opinion  that  they  (the  rapids)  could  only  be  surmounted 
by  the  aid  of  canals  and  locks  or  else  by  locks  and  dams,  either  of  whic^h,  owing  to 
the  character  of  the  river  and  che  nature  of  the  bottom  and  banks,  would  be  very  ex- 
pensive." To  enable  a  boat  of  sufficient  draft  for  safety  on  the  lake  in  heavy  weathei 
to  pass  down  the  river  would  require  a  channel  from  4  to  6  feet  deep.  To  improve 
the  river  so  as  to  secure  such  a  channel  would  certainly  be  a  heavy  and  expensive 
undertaking.  But  it  might  be  practicable  to  have  a  line  of  boats  made  especially  foi 
the  river,  flat-bottomed  and  of  only  2  or  3  feet  draft,  which  would  materially  sim- 
plify the  problem.  The  lake  boats  could  then  be  built  on  the  model  of  deep- watei 
boats  and  a  transfer  be  made  near  the  lake'outlet  to  the  river  boat-s.  There  are  two 
serious  rapids  on  the  Yellowstone  River  between  the  falls  and  the  lake.  One  of  these 
occurs  at  Slud  Geyser  and  the  other  about  3  miles  above.  The  stream  is  shallow  and 
swift  over  the  entire  distance  between  these  points.  A  project  for  improvement 
would  require  tbe  thorough  canalization  of  the  river  for  a  distance  of  4  or  5  mlies, 
including  the  rapids.  Above  and  below  this  stretch  a  moderate  amount  of  dredging 
and  removing  of  bowlders  would,  I  think,  be  sufficient.  The  river  falls  from  the 
middle  of  June  (its  highest  stage)  to  the  end  of  September  between  3  and  4  feet,  but 
owing  to  the  vast  reservoir  formed  by  the  lake  the  rise  and  fall  are  very  gradual,  while 
floods  are  made  impossible.    A  measurement  of  the  river  current  at  the  lowest  stage 
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during  the  iiast  m'swon  indicates  a  discharge  of  1,600  ciihic  feet,  per  secoud.  I  have 
not  given  the  matter  8ui)leieiit  consideration  to  l>e  able  to  snbniit  an  e8tlmat<e  of  the 
probable  cost  of  such  un  iniprovenicut. 

The  subject  of  the  '^ coiupletion  of  existing  roads''  may  be  considered  in  connec- 
tion with  the  proposed  modification  in  the  present  project.  Along  with  the  execu- 
tion of  annual  repairs  should  be  carried  on  a  systematic  completion  of  the  present 
roads,  with  such  alterations  of  location  ns  may  be  necessary  to  rectify  their  grades 
and  otherwise  improve  them.  The  importance  of  this  will  be  manifest  from  an  ex- 
amination of  the  accompanying  plots*  showing  the  gain  in  distance  and  grade  by 
going  around  Norris  Hill,  and  the  gain  in  grade  around  Virginia  Cascade.  There 
are  many  other  places  where  changes  may  be  made  nearly  as  beneficial  as  the  above. 
Along  the  entire  lijio  of  road  there  is  nee<lof  rectifying  grades,  constructing  ditches, 
graveling  miry  places,  and  rounding  up  the  road  surface  to  facilitate  drainage. 

NKXT  season's  WORK. 

In  the  event  of  a  new  appropriation  in  time  for  u^e  next  season  the  following 
works  should  first  receive  attention  : 

(1)  The  completion  of  the  system  of  roads  near  the  Fountain  Hotel. 

(2)  Completion  of  old  road  from  Upper  Basin  to  beginning  of  new  roa^  at  mouth 
of  Spring  Creek. 

(3)  Completion  of  new  road  on  Mountain  division  on  west  slope  of  Heron  Creek 
Valley. 

(4)  Completion  of  new  road  on  Lake  Shore  division  from  West  Thumb  to  east  end 
of  sandy  beach,  mentioned  in  previous  portion  of  report. 

(5)  Completion  of  new  rond  at  various  points  on  River  division. 

(6)  Construction  of  new  road  from  lower  end  of  section  4,  River  division,  to  the 
bridge  at  the  head  of  (irand  Canyon. 

(7)  Construction  of  a  new  road  from  the  Canyon  Hotel  to  Inspiration  Point. 

(8)  Construction  of  a  new  road  from  end  of  present  road  in  Gibbon  Canyon  tQ  Foun- 
tain Hotel. 

(9)  Construction  of  a  new  road  around  Norris  Hill. 

(10)  If  there  are  sulhcient  funds  over  what  is  necessary  to  execute  the  above 
works  it  would  be  well  to  open  a  wagon  trail  along  the  proposed  line  from  the  canyon 
to  Yauceys,  so  as  to  make  it  possible  to  pass  that  way  during  the  season  of  1893.  The 
lull  completion  of  the  road  f^om  Grand  Canyon  via  Mount  Washburn  and  Yanceys 
to  Mammoth  Hot  Springs  would  be  a  matter  of  two  or  three  seasons'  work,  as  it  will, 
on  the  whole,  be  the  most  diflficult  and  expensive  piece  of  work  in  the  Park. 

The  view  from  the  summit  of  Mount  Washburn  being  one  of  the  finest  features  of 
the  Park,  it  is  my  opinion  that  the  road  should  be  built  along  the  general  line  of  the 
west  trail  from  the  Canyon  to  Yanceys. 

ENGINEER  OFFICE. 

One  of  the  first  needs  of  the  improvement  work  in  the  Park  is  that  of  adequate 
buildings  for  office,  storehouse,  quarters,  and  stable.  The  eflfort  of  iast  year  to  se- 
cui:e  these  buildings  fell  through  on  account  of  the  unexpectedly  high  figure  of  the  - 
bids  submitted.  1  his  matter  is  one  of  immediate  and  pressing  importance.  For  sev- 
eral years  the  engineer  office  in  the  Park  has  been  in  a  disgraceful  little  shanty,  afford- 
ing neither  room  nor  shelter.  The  storehouse  is  scarcely  any  protection  at  all  to  the 
material.  Moreover,  it  is  wholly  inadequate  as  to  space.  The  tents  and  other  arti- 
cles of  this  season's  work  had  to  be  stored  in  the  office.  The  necessary  buildings 
ought  to  be  constructed  under  the  next  appropriation. 

ASTRONOMICAL  STATION. 

I  would  suggest  that  steps  be  taken  to  secure  the  astronomical  determination,  by  the 
United  States  Coast  and  (Joodetic  Survey,  of  the  position  of  some  convenient  point 
with  in  the  limits  of  the  Park.  No  such  determination  now  exists.  I  am  informed  by 
the  Superintendent  of  the  Coast  Survey  that  he  will  be  glad  to  cooperate  with  us  for 
that  purpose  during  the  coming  season.  Some  point  on  the  shore  of  Yellowstone  Lake 
near  the  outlet  seems  to  me  preferable.  It  is  a  central  location  and  reduces  to  a  min- 
imum the  triangulation  necessary  to  determine  the  positions  of  the  most  eastern  and 
most  southern  points  of  the  lake  on  which  the  location  of  the  east  and  south  bound- 
aries depends. 

ROAD  SPRINKLING. 

The  day  before  leaving  St.  Paul  for  the  Park  last  spring  I  hastily  collected,  by  your 
direction,  such  data  as  I  could  obtain  in  the  short  time  available  bearing  on  the  ques- 
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tion  of  sprinkling  the  Park  roads.  As  yon  had  indicated  an  intention  of  adopting 
Bome  project  for  tne  above  purpose,  I  gave  considerable  attention  to  the  matter  while 
in  "Uie  Park  dnring  the  past  season,  and  since  my  return  to  this  office  I  have  collected 
as  definite  information  as  possible,  in  the  absence  of  any  direct  experiment,  as  to  the 
cost  and  practicability  of  the  undertaking. 

The  results  at  which  I  have  arrived  are  as  follows : 

I  have  assumed  that  any  plan  which  may  be  offered  will  be  expected  to  apply  to 
the  entire  system  of  roads  now  open  to  travel.  The  system  at  present  includes  about 
120  miles  of  road.  The  following  data,  supplied  through  the  courtesy  of  Mr.  George 
L.  Wilson,  assistant  city  engineer,  and  Mr.  W.  8.  Young,  sprinkling  inspector,  both 
of  this  city,  furnish  as  close  a  criterion  as  can  be  readily  obtained  for  our  work: 

One  sprinkler  travels  in  a  day  about  35,000  feet,  or  ap]>roximately  7  miles.  The 
actual  length  of  street  sprinkled  depends,  of  course,  upon  its  width  and  the  number 
of  times  it  is  sprinkled. 

A  600-gallon  tank,  covering  16  feet  of  roadway,  travels,  according  to  the  condition 
of  the  street,  1,200  to  1,500  feet  without  refilling. 

Streets  are  springled  in  hot  weather  from  three  to  five  times  per  day. 
Paved  streets  are  sprinkled  oftener  than  dirt  streets. 

Where  the  former  are  sprinkled  four  or  five  times  per  day,  the  latter  are  sprinkled 
three  or  four  times. 

Streets  with  steep  grades  require  on  an  average  one  more  sprinkling  per  day  than 
streets  approximately  level. 

The  number  of  sprinklings  also  depends  on  the  location  of  a  street  with  reference 
to  tall  buildings,  which  may  shut  off  the  sunlight. 

Sprinklers  when  full  of  water  weigh  about  8,000  pounds. 
One  team  per  sprinkler  on  paved  streets  is  generally  sufficient. 
These  data  applied  to  roads  of  the  Yellowstone  National  Park  would  be  modified 
about  as  follows : 

The  length  of  roadway  covered  by  a  single  sprinkler  would  probably  fall  consid- 
erably under  the  above  figure  (1)  on  account  of  steep  grades  and  soft  roadtf,  and  (2) 
on  account  of  the  greatly  increased  amount  of  time  lost  in  filling  sprinklers.  I  have 
assumed  that  the  sprinklers  will  be  restricted  to  twice  per  day.  This,  however,  might 
prove  c^uite  insufficient.  The  nearest  comparative  data  that  I  have  been  able  to 
obtain  is  the  amount  of  sprinkling  required  mthe  city  of  Helena,  Mont.  The  average 
amount  of  water  per  square  foot  per  day  required  there  is  one-half  gallon.  Two 
sprinklings  per  day,  as  above  proposed,  will  give  only  about  .06  gallons  per  square 
foot. 
The  width  of  roadway  sprinkled  will  probably  be  reduced  to  about  8  feet. 
A  600  gallon  sprinkler  will,  therefore,  cover  one-half  mile  or  less  of  road  without 
refilling. 

llie  number  of  horses  required  to  pull  a  sprinkler  full  of  water  will  be  from  four 
to  eight,  according  to  grade  and  quality  of  road. 

From  two-thirds  to  wiree-fourths  of  the  total  length  of  roadway  is  subject  to  the 
action  of  the  sun  during  the  entire  day.  Tlie  remainder  of  the  road  lies  through 
forest  or  canyon,  and  may  be  compared  to  streets  in  thickly  populated  portions  of  a 
city. 
A  great  portion  of  the  Park  roads  are  hilly,  some  of  the  hills  being  very  steep. 
Storage  tanks  must  be  located  at  least  every  half  mile,  with  a  strong  probability, 
based  upon  the  foregoing  data,  that  they  will  be  required  as  often  as  every  third  of 
a  mile. 

In  a  large  proportion  of  cases  the  tanks  will  rest  on  the  ground  or  be  set  in  the 
ground  on  account  of  the  difficulty  of  getting  sufficient  fall  to  fill  an  elevated 
tank.  The  filling  of  the  sprinklers  will,  therefore,  have  to  be  accomplished  in  many 
c£Uies  by  means  of  pumps,  which  will  require  the  sprinklers  to  be  equipped  for  that 
purpose.    The  filling  in  such  cases  will  consume  from  one-half  hour  to  one  hour. 

The  facilities  for  filling  storage  tanks  are  not  such  as  one  would  infer  from  general 
distribution  of  water  in  the  Park.  A  careful  consideration  of  the  whole  line  of  road 
indicates  that  for  only  about  one- third  of  the  distance  can  water  be  obtained  for 
lining  elevated  tanks  if  it  is  not  brought  a  greater  average  distance  than  500  feet. 
Another  third  of  the  distance  will  supply  water  for  surface  tanks.  The  remaining 
third  of  the  distance  gives  no  indication,  so  far  as  I  can  remember,  of  any  water 
supply  whatever. 

To  properly  sprinkle  the  roads  twice  per  day  will,  therefore,  require  at  least  40 
sprinklers  and  250  storage  tanks. 

To  operate  this  plant  will  require  one  overseer,  about  10  foremen,  40  drivers,  and 
100  teams,  together  with  some  provision  for  executing  repairs.  It  may  be  found  nec- 
essary to  add  laborers  to  assist  in  filling  the  sprinklers  when  this  is  done  by  means 
of  pum  ps. 

The  plant  should  lie  throughout  of  the  most  thorough  construction,  for  the  service 
will  be  very  severe. 
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The  c'>»t  of  Huch  a  plant  and  itH  operation  for  one  season  will  be  appToximately  as 
follows : 

Cost  of  plant : 

40  sprinklers  complete,  of  beKt  niake^  equipped  with  brake,  pnnip,  and 
facilities  for  attaching  lead  teams,  and  250  storage  tanks,  each  with 
500  feet  of  1-inch  wron^ht-iron  pipe,  all  delivered  at  Cinnabar,  Mont.  $35, 000 

Transportation  of  plant  irom  Cinnabar  to  Park 1, 500 

Cost  of  lumber,  labor,  and  superintendence  u\  settinpf  up  plant  in  Park.       7, 500 

Add  10i>er  cent  contingencies 4,400 

jk 

Total 48,400 

Cost  of  operation : 

100  teams,  at  $3.66§  per  day,  and  40  drivers,  at  $2  per  day,  includ- 
ing board;  daily  expense $446.66} 

Season  from  June  20  to  September  20,  makes  90  days,  at  $446.66| .     $40,  200 

Superintendence 2, 000 

Repairs,  etc 1, 500 

Proportion  of  office  and  other  expenses 900 

44,600 

Total  outlay  for  first  season 93, 000 

I  haTe  no  doubt  that  an  actual  trial  of  the  experiment  will  show  that,  owing  to 
exceptional  causes  already  alluded  to,  the  above  figures  will  be  found  too  small  and 
that  the  expense  will  reach  $100,000. 

The  sprinkling  of  the  hill  roads  will  be  a  serious  matter.  The  progress  up  hill 
with  so  large  a  load  will  be  very  slow ;  it  will  be  necessary  to  stop  every  few  rods  to 
rest  the  teams.  This  will  make  it  difficult  to  regulate  the  flow  properly  and  it  will 
also  verV  much  lessen  the  length  of  roadway  c.ivered  per  day.  It  may  be  saggested 
to  sprinkle  only  down  hill,  but  this  at  once  doubles  the  expense  by  necessitating  a 
drive  one  way  to  no  purpose.  Moreover,  on  the  steeper  hills,  it  is  improbable  that 
if  enough  water  be  put  on  the  roads  to  last  four  hours,  it  will  most  of  it,  reach  the 
foot  of  the  hill  before  the  sprinkler  does. 

The  running  expense  will  have  to  be  considered  as  a  constant  quantity,  even  when 
the  roads  may  not  need  sprinkling.  Teams  could  not  be  hired  on  the  condition  of 
losing  all  time  when  the  roads  are  not  dusty.  And  they  could  not  otherwise  be  used  to 
advantage.  A  driver  with  a  four-horse  team  and  a  wagon,  but  without  other  assist- 
ance, is  not  in  shape  to  do  eftective  work,  while  a  concentration  of  teams  would  be 
([uite  out  of  the  question.  Every  opportunity,  such  as  rainy  weather,  would  be 
taken  by  the  drivers  to  get  to  a  blacksmith  or  repair  shop  for  shoeing  norses  and 
making  repairs. 

It  may  be  accepted  as  reasonably  certain  that  a  first-class  sprinkling  plant  for 
the  existing  system  of  roads  in  the  National  Park  and  its  operation  for  one  year  will 
cost  a  sum  at  least  one-third  greater  than  any  single  appropriation  which  the  Park 
has  yet  received. 

The  undertaking  appears  to  me,  in  view  of  the  limited  appropriations,  wholly  im- 
practicable. Furthermore,  if  an  appropriation  were  available  large  enough  to  leave 
a  considerable  sum  for  this  purpose,  it  would  not,  in  my  opinion,  be  advisable  to  so 
expend  it.  The  terribly  dusty  state  of  the  roads  in  dry  weather  is  very  largely  due 
to  the  fact  that  they  arc  composed  of  nothing  but  the  ordinary  soil  throngn  which 
the  roadway  passes,  in  the  i^eneral  case  utterly  worthless  for  road  material.  It  be- 
comes mire  in  wet  weather ;  in  dry  weather,  powder.  The  remedy  lies,  not  in  Sprink- 
ling this  powder,  but  in  getting  rid  of  it.  The  cost  of  a  sprinkling  plant  and  its  op- 
eration in  one  season  would  cover  with  good  gravel,  as  recommended  in  i^is  report, 
40  miles  of  road.    This  would  suppress  dust  and  mud  at  the  same  time. 

If,  however,  it  is  decided  to  try  the  experiment,  I  would  strongly  recommend  that 
it  might  be  done  for  one  setison  on  a  very  limited  scale.  Two  sprinklers  might  be 
put  on  the  road  from  Gardiner  River  to  the  top  of  Golden  Gate  Hill,  a  distance  of 
about  28,000  feet.  Owing  to  the  large  amount  of  steep  grade  on  this  stretch,  t^iere 
would  probably  be  needed  about  fourteen  supply  tanks.  Each  sprinkler  would 
require  a  six  or  eight  horse  team.  If  the  experiment  can  be  made  a  success  here,  it 
can  anywhere  in  the  Park.  The  road  is  one  of  the  dustiest  and  it  is  a  good  place 
to  commence.  Being  near  the  engineer  office,  it  would  thus  facilitate  the  work  of 
collecting  data  for  future  use.    The  cost  will  be  approximately  $5,000. 

lif,  after  one  season's  trial,  the  scheme  proves  a  failure,  we  shall  not  be  encum- 
bered with  an  extensive  and  useless  plant.  If  it  proves  a  success,  our  additional 
information  will  enable  us  to  prepare  more  exact  specifications  for  a  complete  plant. 
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CAPTAIN   KINGMAN'S  RKPORT. 

In  my  opinioDi  steps  oaght  to  be  taken  to  secure  the  publication,  by  the  Chief  of 
Kn^ineers,  of  the  report*  of  Captain  Kingniau's  work  in  the  Park.  These  reports, 
extending  over  three  years,  have  never  ^cen  published  by  either  the  Chief  of  Engi- 
neers, Secretary  of  War,  or  the  Interior  Department.  In  answer  to  a  letter  of  in- 
quiry to  Captain  Kingman  in  relation  to  this  matter  he  says  that  the  Secretary  of  War 
directed  "that  I  should  make  my  report  to  him.  I  did  so  in  those  years,  sending 
the  reports  through  the  Chief  of  Engineers.  The  reports  going  to  the  Chief  of  Engi- 
neers in  this  exceptional  way  were  of  course  not  regarded  by  him  as  proper  subjects 
for  his  annual  report.  He  furnished  from  his  office  a  copy  to  the  Interior  Depart- 
ment, but  somehow  between  them  all  the  reports  have  never  been  printed." 

Captain  Kingman  was  the  first  officer  of  the  Corps  of  Engineera  placed  in  charge  of 
the  improvement  of  the  Yellowstone  National  Park.  The  project  he  adopted  and 
the  general  rules  laid  down  in  regard  to  road  work  there  have  been  closely  followed 
by  his  successors.  His  reports  cover  nearly  all  subjects  of  engineering  interest  in 
connection  with  that  work,  and  time  has,  in  nearly  every  instance,  shown  the  cor- 
rectness of  his  views.  The  reports  are,  therefore,  of  especial  value,  not  only  for  their 
intrinsic  merit,  but  also  by  reason  of  their  being  the  only  source  of  information  on 
the  first  three  years  of  the  work. 

The  only  place  where  they  can  now  be  found,  so  far  as  I  am  aware,  is  in  manuscript 
form  in  this  office. 

In  concluding  this  report,  I  desire  to  express  my  thanks  to  the  superintendent  of 
the  Park  and  the  officers  stationed  there  for  their  frequent  material  assistance  in 
the  prosecution  of  the  season's  work. 

Very  respectfully,  your  obedient  servant, 

Hiram  M.  Chittenden, 
First  Lieut, f  Cor^s  of  Engineer*, 
Mi^.  W.  A.  Jones, 

Corps  of  Engineers,  St,  Paul,  Mittn. 
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EEE  I. 

explorations  and  surveys  in  the  department  op  the  missouri. 

annual  report  of  lieutenant  cassius  e.  gillette,  corps  of 
engineers,  for  the  fiscal  year  ending  june  so,  1893. 

Engineer  Office, 
Headquarters  Department  of  the  Missouri, 

Chicagoy  III.,  July  20^  189:2.    . 
Sir:  I  have  the  honor  to  submit  the  following  report  as  engineer 
officer  of  this  department  for  the  year  ending  June  30, 1892. 

Previous  to  April  21, 1892,  the  office  was  in  charge  of  Capt.  William 
L.  Marshall,  Corps  of  Engineers. 
No  field  work  has  been  done  during  the  year. 

The  office  force  has  consisted  of  one  general  service  clerk,  Frederick 
A.  Petersen. 

The  office  work  has  consisted  in  the  preparation  of  maps,  tracings, 
reproductions,  etc.,  for  use  of  the  department  commander  and  other 
officers  connected  with  department  headquarters. 

During  the  year  there  have  been  prepared  11  maps  and  9  other  orig- 
inal drawings,  20  tracings,  and  1,320  other  reproductions.  Nineteen 
maps  have  been  mounted. 

The  most  important  of  the  above  have  been  in  connection  with  the 
campaign  against  hostile  Sioux  of  Dakotsi,  ISOO-H)!. 
Very  respectfully,  your  obedient  servant, 

Oassius  E.  Gillette, 
First  TAmitj  Corps  ofUngineers, 
Engmeer  Officer ^  Dept.  Missouri. 


Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  S.  A. 

ENa  92 217 
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.•  £  £  E  2. 

EXPLORATIONS  AND  SURVEYS  IN  THE  DEPARTMENT  OF  THE  COLUMBIA. 

report  of  major  tully  m'crea,  fifth  united  states  artillery, 
for  the  fiscal  year  ending  june  so,  1892, 

Engineer  Office, 
Headquarters  Department  of  the  Columbia, 

Vancouver  Barracks^  Wash,j  July  i,  1892, 
Sir:  I  have  the  honor  to  submit  the  following  report  of  the  opera- 
tions of  this  office  for  the  fiscal  year  ending  June  30, 1892. 

I  entered  upon  the  duties  of  this  office  September  4, 1891,  in  compli- 
ance with  General  Orders^  No.  17,  Headquarters  Department  of  tlie 
Columbia,  August  18, 1891,  relieving  the  acting  engineer  officer,  Capt. 
Charles  H.  Clark,  Ordnance  Department. 

field  work. 

Lines  of  levels  upon  the  Vancouver  Military  Beservation  in  connec- 
tion with  proposetl  extension  of  sewerage  system. 

Surveys  rendered  necessary  by  changes  and  improvements  at  Van- 
couver Barracks. 

OFFICE  WORK. 

The  office  work  included  the  preparation  of  plans,  profiles,  and  reports 
based  upon  the  surveys  referred  to  above;  the  revision  of  the  progress 
sheets  of  the  department  map  from  the  latest  Land-Office  maps  and 
other  da^;  the  preparation  of  maps  showing  new  roads,  railroads, 
towns,  post-offices,  etc.,  to  facilitate  the  publication  of  a  new  edition  of 
the  military  map  of  this  department;  vaiious  reports  in  relation  to  mat- 
ters referred  to  this  office  for  information  and  action ;  map-drawing,  trac- 
ing, solar  printing,  map-mounting,  and  other  routine  work  pertaining 
to  this  office. 

Maps,  plans,  and  profiles  drawn  by  hand 16 

Tracings  for  issue  and  office  liles 10 

Solar  prints 160 

Negatives  for  official  use 7 

Maps  mounted  on  linen 72 

Department  maps  issued 40 

PERSONNEL. 

General  Service  Clerk  K.  de  G.  Dion  was  on  duty  in  this  office  from 
date  of  last  report  until  July  10,  1891,  when  he  was  discharged  under 
the  authority  of  paragraph  158,  Army  Regulations. 

General  Service  Clerk  Charles  A.  ILoman  was  assigned  to  duty  as 
topographical  assistant  and  draftsman  in  this  office  Auguut  7, 1891. 
There  has  been  no  other  office  force. 

Standard  time  has  been  furnished  to  the  post  by  signal  throughout 
the  year. 

This  office  has  been  without  ftinds  during  the  entire  year.  Drawing 
and  such  other  materials  as  were  absolutely  mecessaty  to  carry  on  the 
regular  work  of  this  office  have  been  fariushed  from  time  to  time  by 
the  Quartermaster's  Department. 

Very  respectfully,  your  obedient  servant, 

Tl  LLY  MrCREA, 
Major  J  Fifth  ArtiUery^  Artinf/  Engineer  Officer, 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers  J  U,  IS.  A, 
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EXPLORATIONS  AND  SURVEYS  IN  THE   DEPARTMENT  OF  THE  PLATTE. 
REPORT  OF  CAPTAIN  CHARLES  A.   WORDEX.  SEVENTH  INFANTRY,  FOR 

the  fiscal  tear  ending  june  30,  189.?, 

Engineer  Office, 
Headquarters  Department  of  the  Platte, 

Omaha,  Nehr.,  July  5,  189^. 
Sir  :  I  have  the  honor  to  subiiiit  uiy  animal  report  as  acting  engineer 
officer  of  the  Department  of  the  Platte  for  the  fivscal  year  ending  June 
30,1892. 

October  21, 1891,  by  order  of  the  department  commander,  1  surveyed 
the  northern,  eastern,  and  southern  boundary  lines  of  the  Fort  Omaha 
military  reservation. 

Work  has  been  continued  on  the  compilation  of  the  map  of  this  de- 
partment east  of  the  one  hundred  and  third  meridian,  which  vnll  be 
ex)mpleted  for  reproduction  and  publication  in  the  course  of  a  few  weeks. 
Engineering  instruments  have  beeii  received  ft^om  the  commanding 
officer  of  Willets  Point  Engineer  Depot. 

Instalments,  notebooks,  maps,  tracings,  and  blue  prints  have  been 
supplied  to  the  various  post«  from  time  to  time  wlienever  requested. 

Several  maps  of  this  department  west  of  the  one  hundred  and  third 
meridian  have  been  issued  to  the  officers  in  the  field  in  Wyoming,  on 
which  were  marked  the  counties,  recently  constructed  railroads^  etc. 

Large- scale  blue-print  maps  of  northeastern  Wyoming,  showing  the 
location  of  all  the  cattle  ranches  and  other  points  of  importance,  have 
been  issued  to  the  trooivs  in  the  field. 

Very  resi»ectfully,  your  obedient  servant, 

Chas.  a.  VVobden, 
Captain,  Seventh  Infantry,  Actimj  Engineer*  Officer, 
Brig,  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  IJ.  S.  A. 


E  E  £  4. 

explorations  and  surveys  in  the  department  op  CALIFORNIA. 

ANNUAL  REPORT  OF  LIEUTENANT  CHARLES  a,  LYMAN  SECOND  CAV- 
ALRY, A.  1),  C,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  SO,  189iS, 

ENaiNEER  OFPIOB, 

Headquarters  Department  of  California, 
8an  FranciscOy  GaL,  June  30,  1892, 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  operations  of 
this  office  for  the  fiscal  year  ending  June  30, 1892. 

From  the  close  of  the  last  fiscal  year  to  April  3, 1891i,  this  oflice  was 
in  charge  ot  First  Lieut.  James  E.  Euncie,  First  Artillery,  acting  engi- 
neer officer,  who  on  that  day  w^rS  relieved  from  duty  at  these  head- 
quarters, and  turned  over  the  property  belonging  thereto  to  First. 
Lieut.  Leonard  A.  Lovering,  Fourth  Infantry,  Aide  de  Camp,  under 
Special  Orders  No.  36,  dated  Headquarters  Depaitment  of  California, 
April  2, 1892. 


Digitized  by  VjOOQIC 


3460      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

By  virtue  of  Specml  Orders  No.  53,  dated  Headquarters  Department 
of  Califoniia,  May  16, 1892, 1  relieved  Lieut.  Lovering  and  took  charge 
of  the  office. 

Assistant  0.  Winstanley,  general  service  clerk,  has  been  continually 
on  duty  as  topographer  and  draftsman. 

The  office  work  has  involved  the  preparation  of  original  drawings, 
tracings,  and  blue  prints  of  maps,  etc.,  for  use  at  these  headquarters 
and  the  posts  in  the  department,  the  distribution  of  maps^  and  the  care 
and  preservation  of  the  surveying  and  other  instruments  m  store. 
^     Maps  have  been  prepared,  colored,  and  mounted,  to  supply  the  differ- 
ent offices  at  these  headquarters,  and  such  assistance  as  ha«  been 
called  for  by  officers  at  posts  has  been  rendered.    Instruments  have 
been  furnished  for  use  at  the  different  posts  and  to  the  Quartermas- 
ter's Department,  when  required. 
No  field  work  or  any  importance  has  been  entered  into  during  the  year. 
Very  respectfully,  your  obedient  servant, 

Okas.  G.  Lyman, 
/Second  Lieutenant^  8e<xmd  Cavalry^  A.  D.  C\,  in  charge  of  office.   * 

Brig.  Gen.  Thomas  L.  Casey,    • 
Chief  of  Engineers^  U.  IS.  A. 
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LAW^S 


AFFECTING 


THE  CORPS  OF  ENGINEERS,  UNITED  STATES  ARMY. 


Fifty-second  Congress,  First  Session,  l891-'92. 


PUBLIC  ACTS. 


CHAP.  8.— An  act  to  amend  an  act  entitled  '-An  act  for  the  construction  of  a     February    15, 
railroad  and  wagon  bridge  across  the  Mississipx)!  River  at  South  Saint  Paul,  ISK. 
Minnesota*',  approved  April  twenty-six,  eighteen  hundred  and  ninety. 


Beit  enacted  by  tJie  Senate  and  House  of  BepreserUative^  of  the  United 
States  of  America  in  Congress  assembled,  That  the  act  entitled  "An 
act  for  the  construction  of  a  railroad  and  wagon  bridge  a(;ros8  the  f^ 


South  Saint 
a  u  1     R  a  1 1- 


wagon  bridge  aciross  the  ^J^  company 
Mississippi  River  at  South  Saint  Paul,  Minnesota,"  approved  April  bridge  over 
twenty-six,  eighteen  hundred  and  ninety,  as  amended  by  an  actMissiBsippl 
entitled  *'An  act  to  amend  an  act  entitled  *An  act  for  the  construe-  faint  Pau^ 
tion  of  a  bridge  at  South  Saint  Paul,  Minnesota,'  ■'  approved  Feb-  Minn, 
ruary  twenty-fourth,  eighteen  hundred  and  ninety-one,  be,  and  Vol.  28,  pp.  fl9. 
hereby  is,  amended  as  fmlows :  '^• 

First,  by  striking  out  section  one  of  said  bill  as  amended  and 
substituting  in  lieu  thereof  the  following : 

*'  That  the  South  Saint  Paul  Belt  Railroad  Company,  its  succes-    Change  of  lo- 
sers and  assigns,  be,  and  they  are  hereby,  authorized  to  construct  ^^ea       *"^^^'*' 
and  maintain,  at  a  point  suitable  to  the  interest  of  navigation,  a 
railroad  bridge,  or  a  combined  railroad,  wagon,  and  foot  passenger 
bridge,  across  the  Mississippi  River  from  a  suitable  point  on  its  west 
bank,  at  or  near  the  city  of  South  Saint  Paul,  in  the  State  of  Min- 
nesota, and  within  the  limits  of  section  two,  township  twenty -seven,    Location, 
range  twenty- two  west,  to  a  corresponding  point  on  its  east  bank, 
and  to  lay  on  or  over  said  bridge  a  railroad  track  or  tracks  for  the 
more  perfect  connection  of  any  railroad  or  railroads  that  are  or 
shall  be  constructed  to  said  river,  on  either  or  both  sides  thereof, 
at  or  opposite  said  places,  under  the  limitations  and  conditions 
hereinafter  provided ;  that  said  bridge  shall  not  interfere  with  the 
free  navigation  of  said  river  beyond  what  is  necessary  to  carry  into 
effect  the  rights  and  privileges  hereby  granted ;  and  in  case  of  any 
litigation  arising  from  any  obstruction  or  alleged  obstruction  to    Litigation, 
the  free  navigation  of  said  river,  or  damage  resulting  from  the 
same,  the  cause  may  be  tried  before  the  circuit  court  of  the  United 
States  in  and  for  any  district  in  which  any  portion  of  said  bridge 
or  obstruction  touches ;  said  bridge  may,  at  the  option  of  the  com- 
pany building  the  same,  be  constructed  to  provide  for  the  passage    Railway,     or 
of  railroad  trains  alone,  or  for  the  passage  of  railroad  trains  and  raliway,wagon, 
for  the  safe  passage  of  wagons  and  vehicles  of  all  kinds,  for  the  *^^  ^^^^  ^''^^^^• 
transit  of  animals  and  for  foot  passengers,  all  for  such  reasonable 
rates  of  toll  as  may  be  fixed  from  time  to  time  by  the  Secretary  of    Toils. 
War." 
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Vol.  26,  pp.  71,  Second,  by  striking  out  sect  ion  seven  of  said  bill  and  substituting 
788,  amended,     in  Ueu  thereof  the  following,  to  wit : 

Time  for  con-  **  ^^^'  ^-  That  this  act  shall  be  null  and  void  if  actual  construc- 
struction  ex-  tion  of  the  bridge  herein  authorized  be  not  commenced  within  one 
tended.  year  and  completed  within  three  years  from  the  date  of  the  op- 

proval  of  these  amendments." 
Approved,  February  15,  1892. 


I 

March  29  1892       €HAP.  So.— An  act  to  amend  section  twelve  hundred  and  sixteen  of  the  Ro- 
L__'..  vised  Statutes,  relative  to  certificates  of  merit  to  the  enlisted  men  of  the  Army. 

Be  it  enacted  by  the  Senate  and  House  of  Bepre^ntative^  of  the  United 
"  States  of  Armrica  in  Congress  assennhled,  That  section  twelve  hun- 

Certificates  of  dred  and  sixteen,  Revised  StatutPs,  be,  and  is  hereby,  ameitded  to 
merit  extended  read : 

to  all  enlisted     t^  ggc.  1216.  That  when  any  enlisted ^nan  of  the  Army  shall  have 

R.S..8ec.  1218,  dis^^^^fifu^^^^d  b^i^^lf  in  the  service,  the  President  may,  at  the 

p.  215,  amended!  recommendation  of  the  commanding  officer  of  the  regiment  or  the 

chief  of  the  corps  to  which  such  enlisted  man  belongs,  grant  him 

a  certificate  of  merit." 

Approved,  March  29, 1892. 


April  7, 18^3.        CHAP.  S8.— An  act  to  amend  an  act  entitled  "An  act  to  authorize  the  con- 

structlon  of  a  railroad,  wagon,  and  foot-passenger  bridge  at  Btu-lington,  Iowa. 

approved  August  sixth,  eighteen  hundred  and  eighty-eight"  as  amended  by 
act  approved  February  twenty-first,  eighteen  hundred  and  ninety. 

Be  it  enacted  by  the  Senate  and  House  of  Bepresentatives  of  the  United 

Burlington,  States  of  Ainerica  in  Confess  assemhled,  That  the  time  for  the  com- 

^*i^me  for  con-  mencement  and  completion  of  said  bridge,  authorized  by  said  act 

structing  bridge  entitled  ^^  An  act  to  authorize  the  construction  of  a  railroad,  wagon, 

*^%®f^??*^®^oflA  *"^^  foot-passenger  bridge  at  Burlington,  Iowa,  approved  August 

Voi^^  p^'s       sixth,  eighteen  hundred  and  eighty-eight,"  as  amended  by  act  ap- 

'       "'      proved  February  twenty-first,  eighteen  hundred  and  ninety,  be, 

and  is  hereby,  each  extended  two  years  from  the  passage  of  this 

act. 

Approved,  April  7, 1892. 


AnHi  t*.  iRQ9^       CHAP.  4ft.— An  act  to  authorize  the  construction  of  a  bridge  across  the  Mls- 
_  *  __L  __  aourl  River,  between  the  city  of  Chamberlain,  in  Brul^  County,  and  Lyman 
Coimty,  in  the  State  of  South  Dakota. 

Be  it  enacted  by  the  Senate  and  House  of  Bepreseniatives  of  the  United 
Chamherlaln  States  of  America  in  Conipefisassembledj  That  the  Chamberlain  Pon- 
Pontoon Bridge  toon  Bridge  Company,  a  corporation  duly  organized  and  existing 
brid^ffisMurW^®^'  ^^®  1*^8  of  the  State  of  South  Dakota,  be,  and  is  hereby, 
River  at  Cham-  authorized  to  construct  and  maintain  a  bridge  and  approaches 
beriain.  S.  Dak.  thereto  across  the  Missouri  River  between  the  city  of  Chamber- 
lain, in  the  State  of  South  Dakota,  and  Lyman  County,  in  the  State 
Railway  wag-  ^^  South  Dakota.    Said  bridge  shall  be  constructed  to  provide  for 
on.  and  foot  the  passage  of  railroad  trains,  waofons,  and  vehicles  of  all  kinds, 
bridge.  steam  and  street  cars,  animals,  foot  passengers,  and  for  all  road 

Toll  etc  travel,  for  such  reasonable  rates  of  toll  and  under  such  reasonable 

'  rules  and  regulations  as  may  be  prescribed  by  said  corporation  and 

May  be  wagou  approved  by  the  Secretary  of  War,  or  said  bridge  maybe  con- 
and footbridge,  g^ipucted  as  a  wagon  and  foot  bridge  alone.  -s 

Sec.  2.  That  any  bridge  built  under  this  act  and  subject  to  its 
ture^nd^Sost-  limitations  shall  be  a  lawful  structure,  and  shall  be  recognized  and 
route.  known  as  a  post  route,  upon  which  also  no  higher  charge  shall  be 
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made  for  the  transmissiou  over  the  same  of  the  mails,  tlie  troops, 
and  the  munitions  of  war  of  the  United  States  than  the  rate  per 
mile  paid  for  the  transportation  over  the  railroad  or  public  hi^- 
wtfys  leading  to  said  bridge,  and  it  shall  enjoy  the  rights  and  privi- 
leges of  other  post  roads  in  the  United  States ;  and  an  equal  privi- 
lege in  the  use  of  said  bridge  shall  be  granted  to  all  telegraph  and 
t.^lephone  companies,  and  the  United  States  shall  have  the  right 
of  way  across  said  bridge  and  its  approaches  for  postal  telegraph  ™,^h*^*^  ^^^' 
purposes.  ^   * 

Sec.  .3.  That  said  bridge  shall  be  constructed  as  a  pontoon  bridge,    construction, 
and  shall  contain  a  drawspan  giving  a  clear  opening  of  not  less    Drawspan. 
than  three  hundred  feet  in  length,  which  drawspan  shall  be  main- 
tained over  the  main  channel  of  the  river  at  an  accessible  and 
navigable  point,  and  said  bridge  other  than  the  drawspan  shall  bo 
at  right  angles  to  the  current  of  the  river  at  high  water :  Provided,    procUog. 
That  said  draw  shall  be  opened  promptly  by  said  company  upon    openiuRdraw 
reasonable  signal  for  the  passage  of  boats  and  rafts,  and  said  com- 
pany or  corporation  shall  maintain,  at  its  own  expense,  from  sun- 
set to  sunrise,  such  lights  or  other  signals  on  said  bridge  as  the    Lights,  eto. 
Li^ht-Houso  Board  shall  prescribe.    No  bridge  shall  be  erected  or 
maintained  under  the  authority  of  this  act  which  shall  at  anytime 
unreasonably  obstruct  the  free  navigation  of  said  river,  and  if  any    Unobstructed 
bridge  erected  under  such  authority  shall,  in  the  opinion  of  the  navigation. 
Secretary  of  War,  unreasonably  obstruct  such  navigation,  he  is 
hereby  authorized  to  cause  the  entire  removal  thereof  or  such 
change  or  alteration  of  said  bridge  to  be  made  as  will  effectually 
obviate  such  obstruction,  and  all  such  alterations  shall  be  made 
and  all  such  obstructions  shall  be  removed  at  the  expense  of  the 
owner  or  owners  of  said  bridge,  and  in  caiie  of  any  litigation  aris-     liu  ration 
ing  from  any  obstruction  or  alleged  obstruction  to  the  free  navi-     "    ** 
gation  of  said  river,  caused  or  alleged  to  be  caused  by  said  bridge, 
the  case  may  be  brought  in  the  district  court  of  the  United  States 
of  the  State  of  South  Dakota  in  whose  jurisdiction  any  portion  of 
said  obstruction  or  bridge  may  bs  located :  Prond€d/Mr/Aer,  That 
nothing  in  this  act  shall  be  so  construed  as  to  repeal  or  modify  any 
of  the  provisions  of  the  law  now  existing  in  reference  to  the  pro-  Existing  laws, 
tection  of  the  navigation  of  rivers,  or  to  exempt  this  bridge  from 
the  operations  of  the  same. 

Sec.  4.  That  all  railroad  companies  desiring  the  use  of  said     Use  by  rail- 
bridge  shall  have  and  be  entitled  to  equal  rights  and  privileges  roads, 
relative  to  the  passage  of  railroad  trains  or  ears  over  the  same  and 
over  the  approaches  to  the  same  upon  the  payment  of  a  reasonable 
compensation  for  such  use.  and  in  case  the  Owner  or  owners  of  said    c  o  m  p  e  ns  a- 
bridge  and  the  several  railroad  companies,  or  any  one  of  them,  tion. 
desiring  such  use  shall  fail  to  agree  upon  the  sum  or  sums  to  be  Disagreement, 
paid,  and  upon  the  rules  and  conditions  to  which  each  shall  con- 
form in  using  said  bridge,  all  matters  at  issue  between  them  shall    j.    .  . 
be  decided  by  the  Secretary  of  War  upon  a  hearing  of  the  allega-  seore^Try  <^ 
tions  and  proofs  of  the  parties.  War. 

Sec.  5.  That  any  bridge  authorized  to  be  constructed  under  this  Secretary  ot 
act  shall  be  built  and  located  under  and  subject  to  such  regulations  War  to  approve 
for  the  security  of  the  navigation  of  said  river  as  the  Secretary  of  P'^"®'  ®^<^- 
War  shall  prescribe ;  and  to  secure  that  object  the  said  company 
or  corporation  shall  submit  to  the  Secretary  of  War,  for  his  exami- 
nation and  approval,  a  design  and  drawing  of  the  bridge  and  a 
map  of  the  location,  giving,  for  the  space  of  one-half  mile  above 
and  one-half  mile  below  the  proposijd  location,  the  high  and  low 
water  lines  upon  the  banks  or  the  river,  the  direction  and  strength 
of  the  currents  at  low  and  at  high  wat.r,  with  the  soundings,  accu- 
rately showing  the  bed  of  the  stream,  and  the  location  of  any  other 
bridge  or  bridges,  such  map  to  be  sufficiently  in  detail  to  enabU^ 
the  Secretary  of  War  to  judge  of  the  proper  location  of  said  bridgt», 
and  shall  furnish  such  other  information  as  may  be  required  for  a 
full  and  satisfactory  understanding  of  the  subjec^t,  and  until  the 
&aid  plan  and  location  of  the  bi*idge  are  approved  by  the  Secretary 
of  War  the  bridge  shall  not  be  commenced  or  built,  and  should 
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Clianffes.         any  clmiif^e  ba  made  in  the  plans  of  said  bridge  during  the  progrobH 
of  its  construction  such  changfes  shall  be  subject  to  the  approval  of 
the  Secretary  of  War. 
Commence-     ^KC.  6.  That  this  act  shall  be  null  and  void  if  actual  construction 
ment  and  com-  of  the  bridgre  herein  authorized  be  notoonimenced  within  one  year 
IptovUo  ^^^  completed  within  three  yeare  from  the  dat  ^  hereof :  Pwvidedj 

Amendment,  That  Congress  reserves  the  right Xo  alter,  amend,  or  repeal  this 
eta  act  whenever  the  Dublio  interests  so  require. 

Approved.  April  15,  1892. 


A     41  <c  totM        ^'HAP.  4«.— An  aot  anthorizlnK  the  Velasoo  Terminal  Railway  Company  to 
April  15,  iwz.    cnnstriiot  a  t)rid(rt*  across  the  Urazou  River,  In  the  State  of  Texas. 


Be  it*  enacted  by  the  Senafe  and  House  of  Representatives  of  ths 

United  States  of  America  in  (Jonyress  assembled,  That  the  assent  of 

minaf"^iiwav  ^^S'^'^^s  is  hereby  given  to  the  Velasco  Terminal  Railway  CJom- 

Company   may  P&Qy?  &  corporation  incorporated  and  organized  under  the  laws  of 

bridge    BrazoB  the  State  of  Texas,  and  to  its  suceessorij  and  assigns,  to  construct 

River,  Texas,     j^^j  maintain  a  bridge  and  approaches  thereto  across  the  Brazos 

River,  in  the  State  of  Texas,  between  its  mouth  and  a  point  twelve 

miles  up  said  river.    Said  bridge  shall  be  so  constructed  astopro- 

Raiiwiv  waff-  ^^^®  '^^  *^®  passage  of  railway  trains,  and,  at  the  option  of  the 
onT  ami  '  f<>ot  said  corporation,  may  be  used  for  the  pa.ssage  of  wagons  and  vehi- 
bridge.  cles  of  all  kinds,  for  the  transit  of  animals,  and  for  foot  passengers. 

Tolls  ^^^  reasonable  rates  of  toU,  to  be  fixed  by  said  company,  and  ap- 

proved by  the  Secretary  of  War. 

Constrnctlon  SEC.  2.  That  any  bridge  built  under  this  act  shall  beconstructed 
■  as  a  pivot  drawbridge,  with  a  draw  over  the  main  channel  at  an 

Spans  a(X'es3ible  and  the  best  navigable  point,  and  with  spans  giving  a 

clear  water  way,  measured  at  the  lowest  stage  of  water  known  at 
the  locality,  of  such  width  and  height  as  the  Secretary  of  War 
may,  upon  examination,  prescribe;  and  the  lowest  part  of  the 
superstructure  of  the  bridge  shall  be  of  such  elevation  above  the 
plane  of  the  highest  flood  known  at  the  locality  as  the  Secretary 
of  War  may  deem  advisable  ;  and  the  piers  of  said  bridge  shall  lie 

Fiers.  parallel  to  and  the  bridge  shall  be  at  right  angles  to  the  current  of 

the  river  :  Frovidedy  That  the  draw  shall  be  opened  promptly  upon 

Proi^so.  reasonable  signal  for  the  passage  of  boats  and  other  water  craft, 

except  when  trains  are  passing  over  the  draw ;  but  in  no  case  shall 

.  unnecessary  delay  occur  in  opening  the  draw  during  or  after  the 

opening  draw,  pagg^g^  gf  trains ;  and  said  corporation  shall  maintain  at  its  own 
expense,  from  sunset  to  sunrise,  such  lights  and  other  signals  on 

Lights,  etc.  said  bridge  as  the  Light-House  Board  shall  prescribe,  and  said 
corporation  shall  provide  at  its  own  expense  such  sheer  booms, 
guide  piers,  and  other  device  as  may  be  necessary  to  facilitate  the 
safe  passage  of  boats  or  other  water  craft  through  the  spans  of  said 
bridge.    The  said  bridge  shall  be  located  and  built  under  and  sub- 

Locatiou.  ject  to  such  regulations  for  the  security  of  the  navigation  of  said 
river  as  the  Secretary  of  War  shall  prescribe  ;  and  to  secure  that 
object  the  said  company  shall  submit  to  the  Secretary  of  War,  for 
war^to ^approve  ^^s  examination  and  approval,  a  design  and  drawings  of  said  bridge 
plans,  etc.  and  a  map  of  the  location,  giving,  for  the  space  of  one  mile  be^ow 

and  one  mile  above  the  proposed  location,  the  topography  of  the 
banks  of  the  river,  the  shore  lines  at  high  and  low  water,  the  dii'ec- 
tion  and  strength  of  the  current  at  all  stages,  and  the  soundings, 
accurately  showing  the  bed  and  channel  of  the  stream,  and  shall 
furnish  such  other  information  as  shall  be  required  for  a  full  and 
satisfactory  understanding  of  the  subject ;  and  until  the  said  loca- 
tion and  plans  of  the  bridge  hereby  authorized  to  bs  constructed 
are  approved  by  the  Secretary  of  "War,  the  said  bridge  shall  not  be 
commenced  or  built ;  and  should  any  change  be  made  in  the  plan 
of  such  bridge  during  the  progress  of  construction  thereof,  such 

ChangeH.  ^  change  shall  b3  subject  to  the  approval  of  the  Secr(5tary  of  War; 
and  any  alteration  or  changes  that  may  be  required  by  the  Secre- 
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tary  of  War  in  the  bridge  eonstruoted  uuder  this  act  shall  Ik*  made 
by  the  corporation  owning^  or-  conti*ollingj  the  same  at  its  own  ex- 
pense :  and  in  case  of  any  litigation  arising  from  the  obstruction 
or  alleged  obstruction  caused  by  said  bridge  to  the  free  navigation  Litigation. 
of  said  river,  the  cause  may  be  tried  bafore  the  circuit  court  of  the 
United  States  in  whose  jurisdiction  any  portion  of  the  bridge  is 
located. 

Sec.  3.  That  the  bridge  authorized  to  be  constructed  under  this    Lawful  strue- 
act  shall  be  a  lawful  structure,  and  shall  be  recognized  and  known  J^J,*^  *^"  ^^^ 
as  a  post  route,  upon  which  also  no  higher  charge  shall  bd  made 
for  the  transmission  over  the  same  of  the  mails,  troops,  and  the 
munitions  of  war  of  the  United  States,  than  the  rate  per  mile  paid 
for  their  transmission  over  the  railroads  leading  to  said  bridge ; 
and  equal  privileges  in  the  use  of  said  bridge  shall  be  granted  to 
all  telegraph  and  telephone  companies;  and  the  United  States 
shall  have  the  right  of  way  across  said  bridge  and  its  approaches    Poistai   tele- 
for  postal  telegraph  purposes.  graph. 

Sec.  4.  That  all  railroad  companies  desiring  the  use  of  said    V^  by  other 
bridge  shall  have  and  be  entitled  to  equal  rights  and  privileges  ^^^^^^f^  com- 
relative  to  the  passage  of  railway  trains  or  cars  over  the  same,  and 
over  the  approaches  thereto,  upon  payment  of  a  reasonable  com- 
pensation for  such  use :  ttud  in  case  the  owner  or  owners  of  said    compensa- 
Dridge  and  the  several  railroad  companies,  or  any  of  them,  desir-  tion. 
ing  such  use,  shall  fail  to  cgree  upon  the  sum  or  sums  to  be  paid    Disagree- 
and  upon  rules  and  conditions  to  which  each  shall  conform  inments. 
using  said  bridge,  all  matters  at  issue  between  them  shall  be  de: 
cidedbythe  Secretary  of  War  upon  a  hearing  of  the  allegations    secretary    of 
and  proofs  of  the  parties.  War  to  decide. 

Sec.  5.  That  the  right  to  altcjr,  amend,  or  repeal  this  act  is    Amendmeut, 
hereby  expressly  reserved ;  and  if  said  bridge  shall  not  }ye  com-  etc. 
menced  in  one  year  and  bo  finished  within  three  years  from  the    commenee- 
passage  of  this  act,  the  rights  and  privileges  hereby  granted  as  to  and  compie- 
such  bridge  shall  be  null  and  void.  ^^^^ 

Approved.  April  15.  1892. 


GHAI*.  4».— An  set  to  amend  an  act  entitled  "An  act  to  authorize  the  Oregon     *  „«ii  lo  tfto»> 
and  Washington  Bridge  Company  to  construct  and  maintain  a  bridge  across    _  ^i^_L__l 
the  Columbia  River,  between  the  State  of  Oregon  and  the  State  ot  Washington,  " 
and  to  establish  It  as  a  post  road.' 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United    Oregon    ami 
IStateji  of  America  in  Congress  assembled^  That  **An  act  to  authorize  Washington 
the  Oregon  and  Washington  Bridge  Company  to  construct  and  B*^J<*K«  Corn- 
maintain  a  bi'idge  across  the  Columbia  River,  between  the  State  acnJis    <^nm- 
of  Oregon  and  the  State  of  Washington,  and  to  establish  it  as  a  bia  River, 
post  road,"  approved  March  twenty-fourth,  eighteen  hundred  and    Vol.  aft,  p.  25. 
ninety,  be.  and  the  same  is  hereby,  extended,  revived,  and  declared    Act  revived, 
to  be  in  full  force  and  effect  from  and  afticr  March  twenty-fourth, 
eighteen  hundred  and  ninety-two.    Section  twelve  of  said  act, 
which  provides  that  said  act  shall  be  null  and  void  if  actual  con-    Time  for  con- 
struction of  the  bridge  there  in  authorized  l3e  not  commenced  within  struction     e  x  - 
two  yearo  and  completed  within  four  years  from  date  of  the  approval  ^■^IV^^^.l.     ^ 
thereof,  shall  ba,  and  the  same  is  hereby,  so  amended  that  the  time    polf^  ^ 
within  which  said  bridge  is  required  to  be  commenced  shall  be  ' 

within  one  year  from  March  twenty-fourth,  eighteen  hundred  and 
ninety-two,  and  the  time  within  which  it  is  required  that  said 
bridge  be  completed  shall  be  within  three  years  from  the  twenty- 
fourth  day  of  March,  eighteen  hundred  and  ninety-two. 

Approved,  AprU  18, 1892.  ^ 
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May  9, 1892.  €HAP.  61.— An  act  autboriziug  the  Leavenwoi'th  and  Platte  County  Bridge 
Company  to  sell,  transfer,  and  assign  to  the  Leavenworth  Terminal  Railway 
and  Bridge  Company  the  rights  and  franchises  as  granted  by  acts  of  Congress 
approved  February  twenty-fifth  and  March  second,  eighteen  hundred  and 
eighty-nine,  and  by  act  of  Congress  approved  July  twenty-fifth,  eighteen  hun- 
dred and  ninety. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United 
Leavenworth  States  of  America  in  Congress  assembled^  That  permisi^ion  be,  and  is 
County  aridge  li^reby,  granted  to  the  Leavenworth  and  Platte  County  Bridge 
c\)mpany  may  Company,  a  corporation  duly  organized  and  existing  under  the 
i^M^^^^Sf^^^^^*^^  ^^  *^®  Stat 3  of  Kansas,  to  sell,  transfer,  and  assign  to  the 
Mver?  etc^^S  Leavenworth  Terminal  Railway  and  Bridge  Company,  a  corpora- 
Leave  n  worth  tion  duly  organized  and  existing  under  the  laws  of  the  State  of 
Terminal  Rail- Kansas,  its  successors  and  assigns,  all  of  the  lights  and  franchises 
Company:  ^^®  granted  to  the  said  Leavenworth  and  Platte  County  Bridge  Com- 
Voi:25,pp.e9i,  pany  by  an  act  of  Congress  entitled  *'An  act  to  authorize  the  con- 
S83.  struction  of  a  bridge  across  the  Missouri  River  between  the  city  of 

Leavenworth,  in  the  State  of  Kansas  and  Platte  County,  in  the 
State  of  Missouri,'*  approved  February  twenty-fifth,  eighteen  hun- 
di^ed  and  eighty-nine,  and  by  an  act  of  Congress  entitled  ''An  act 
to  authorize  the  construction  of  a  bridge  across  the  Missouri  River 
between  the  city  of  Leavenworth,  in  the  State  of  Kansas  and  Platte 
County,  in  the  State  of  Missouri,"  approved  March  second,  eighteen 
Vol.  26,  p.  291.  hundred  and  eighty-nine,  and  by  an  act  of  Congress  entitled  "An 
act  to  authorize  the  Leavenworth  and  Platte  County  Bridge  Com- 
pany to  substitute  a  pivot  "cirawbridge  over  the  Missouri  River  in 
place  of  a  pontoon  bridge,"  approved  July  twenty-fifth,  eighteen 
hundred  and  ninety ;  and  any  such  transfer  and  conveyance  as  has 
Provjgo.  been  heretofore  made  is  hereby  consented  to  and  confirmed :  Pn^- 

ei^^coutluued '  ''''^^^»  hmcevcr,  That  the  conditions,  limitations,  and  restrictions 
■  imposed  by  existing  law  upon  the  said  Leavenworth  and  Platte 
County  Bridge  Company  shall  continue  in  force  as  to  the  said 
Leavenworth  Terminal  Railway  and  Bridge  Company. 
Approved,  May  9, 1892.. 


May  12, 1832.         ('HAP.  68.— An  act  to  authorize  the  construction  of  a  bridge  across  the  Mis- 

souri  River  at  De  Witt,  Carroll  County,  Missouri,  and  to  establish  it  as  a  post 

road. 

lie  it  enacted  by  the  Senate  and  House  of  Beprese^itatives  of  the  United 

^^  oo)i&e\  A  States  of  America  in  Cangress  assembled^  That  it  shall  be  lawful  for 

Railroad '' Com  ^^®  Brookfield  and  Northern  Railroad  Company,  a  corporation 


I 


any      may  organized  under  the  laws  of  the  State  of  Missouri,  or  its  8ucces8or>i 
ridge  Missouri  or  assigns,  to  construct  a  bridge  across  the  Missouri  River  at  a 


WittfiSo*'        point  opposite,  or  as  nearly  opposite  as  may  be,  to  the  town  of  Da 

Witt,  in  the  coupty  of  Carroll  and  State  of  Missouri ;  that  said 

Railway  and  bridge  may  be  constructed  for  railway,  wagon,  and  postal  service. 

wagon  bridge,    ^j^j^  single  or  double  track  for  railway  traffic,  and  which  shall  b» 

....      ,     imder  the  conditions  and  limitations  hereinafter  specified, 
nav^gatkn"^  SEC.  2.  That  said  bridge  shall  not  interfere  with  the  free  naviga- 

tion of  said  river  beyond  what  may  be  necessary  to  carry  into  ef- 
Litigation.      f©ct  the  rights  and  privileges  herein  granted,  and  in  case  of  any 
litigation  arising  under  the  provisions  of  this  act  such  litigation 
may  be  tried  and  determined  by  the  circuit  court  of  the  United 
r'nn«!i.n/^nn     States  wlthiu  whosc  jurisdiction  said  bridge  is  located. 

Sec.  3.  That  the  bridge  hereby,  authorized  to  be  constructed 

must  be  constructed  as  a  high  bridge,  with  unbroken  and  continu- 

.spau8.  ^^g  spans,  all  spans  over  the  water  way  to  have  a  clear  channel  way 

of  not  less  than  four  hundi'ed  feet  and  a  clear  head  room  of  not  less 

than  fifty-five  feet  above  high  water  mark. 

r.a\vfui  sinic-     SEC.  4.  That  any  bridge  constructed  under  this  act  shall  he  a 

romf  ^"^  ^^^  lawful  structure  and  shall  be  known  as  a  post  road,  and  the  same  is 

hereby  declared  to  be  a  post  road,  over  which  no  higher  charge 

shall  be  made  for  the  transmission  of  mails,  troops,  and  munitions 

of  war  of  the  Government  of  the  United  States  or  for  passenger  or 

freight  passing  over  the  same  than  the  rate  per  mile  charged  for 

their  transportation  over  the  railroad  or  public  highways  leading 

to  the  said  bridge,  and  equal  privileges  in  the  use  of  said  bridge 
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shall  be  granted  to  all  telegraph  and  telephone  companies.    The    Postal  tele- 
United  State?  shall  have  also  the  right  of  way  over  said  bridge  for  gTaph. 
postal- tele orraph  purp08es. 

Sec.  5.  That  all  railway  companies  desiring  to  use  said  bridge    use  by  other 
shall  be  entitled  to  equal  rights  and  privilges  in  using  the  same,  companies, 
including  the  machinery  and  fixtures  thereto  belonging,  and  also 
the  approaches  thereto,  upon  such  terms  and  conditions  as  shall    Terms, 
be  prescribed  by  the  Secretary  of  War  upon  hearing  the  allega- 
tions and  proofs  of  the  parties  in  interest,  in  case  the  parties  in 
interest  shall  not  be  able  to  agrje  upon  such  terms  and  conditions. 

Sec.  6.  That  the  said  railway  company,  before  entering  upon  the  Secretary  of 
construction  of  said  bridge,  shall  submit  to  the  Secretary  of  War  ^^^'^^^ '^PP^*^^** 
plans  and  drawings  of  said  structure,  together  with  a  map  of  the 
location  thereof  for  one  mile  above  and  one  mile  below  said  loca- 
tion, giving  the  topography  of  the  banks  of  the  river,  the  shore 
lines  at  hign  and  low  water,  the  direction  and  strength  of  the  cui^ 
rent  of  said  river  at  all  stages  of  the  water,  showing  also  the  bed  of 
the  river  and  the  channel,  with  such  other  and  further  information 
as  the  Secretary  of  War  may  require ;  which  said  drawings  and 
other  information  aforesaid  shall  be  examined  by  him,  and  if  he 
shall  approve  the  same  he  shall  so  notify  the  said  railway  company 
of  such  approval,  and  thereupon  said  company  may  proceed  to  the 
erection  of  said  bridge.  The  Secretary  of  War  may  make  such 
alterations  in  such  plans  as  he  may  deem  necessary  to  the  better 
protection  of  navigation,  and  such  alterations  shall  be  adopted  and  Alterations, 
paid  for  by  the  said  railway  company  or  its  successors  and  assigns. 
The  said  railway  company  may  at  any  time  make  any  alterations 
deemed  advisable  to  be  made  in  said  bridge,  but  must  first  submit 
such  proposed  alterations  to  the  Secretary  of  War,  and  his  ap- 
proval shall  be  first  had  before  they  shall  be  made. 

Sec.  7.  That  the  said  bridge  herein  authorized  to  be  constructed    Aids  to  navl- 
shall  be  so  kept  and  managed  at  all  times  asto  afiford  proper  means  ga''ioii- 
and  ways  for  the  passage  of  vessels,  barges,  or  rafts  under  it  both 
by  day  and  night.    There  shall  be  displayed  on  said  bridge  from 
sunset  to  sunrise  such  lights  and  signals  as  may  be  directed  by  the 
Light-House  Board,  and  such  changes  may  be  made  from  time  to    Lights,  oto. 
time  in  the  structure  of  said  bridge  as  the  Secretary  of  War  may 
direct,  at  the  expense  of  said  company  or  it<s  successors  and  assigns, 
in  order  the  more  effectually  to  preserve  the  free  navigation  of  said 
river,  or  the  said  structure  shall  be  altogether  removed,  if  in  the 
judgment  of  the  Secretary  of  War  the  public  good  may  require 
such  removal,  and  without  expense  or  chargo  to  the  United  States. 

Sec.  8.  That  th is  act  shall  be  null  and  void  if  actual  construction    Co m  m  e n ce- 
of  the  bridge  herein  authorized  be  not  commenced  within  two  i»ient  and  corn- 
years  and  completed  within  four  years  from  the  date  of  the  approval  P^®*^***!- 
of  this  act. 

Sec.  9.  That  the  right  to  alter,  amend ,  or  repeal  this  act  is  hereby    Amendme n  t, 
specially  reserved.  ®*^- 

Approved.  May  12, 1892. 

CHAP.  69.— An  act  to  authorize  the  construction  of  a  bridge  across  the  Osage  -mav  ie  ims. 
Tliver,  between  the  town  of  Warsaw  and  the  mouth  of  Turkey  Creek,  in  Benton  "*»/"»  *p«^^ 
County,  Missouri. 

Be  it  enacted  by  the  Senate  and  Souse  of  Bepresentatives  of  Hie  United  Sprin  gfl  e  i  d , 
States  of  America  in  Congress  assembled^  That  it  shall  be  lawful  for  Sedaiia.  Mar- 
the  Springfield,  Sedalia,  Marshall  and  Northern  Railroad  Com-^^^^^*^an??aS" 
pany,  a  corporation  organized  under  the  laws  of  the  State  of  Mis-  company  may 
Bouri,  or  its  successors  or  assigns,  to  construct  a  bridge  across  the  gjWgo  Osage 
Osage  River  at  a  point  between  ihe  town  of  Warsaw  and  the  mouth  wa?saw  ^n^d 
of  Turkey  Creek,  in  the  county  of  Benton  and  State  of  Missouri ;  mou*h  of  Tur- 
that  said  bridge  may  be  constructed  for  railway,  wagon,  and  postel  ^^1  Creek,  Mo. 
service,  with  single  or  double  track  for  railway  tratfic,  and  whiSi  wSonbrTdge^ 
shall  be  under  the  conditions  and  limitations  hereinafter  specified.  * 

Sec.  2.  That  said  bridge  shall  not  interfere  with  the  free  navi-    Unobstructed 
gation  of  said  river  beyond  what  may  be.  necessary  to  carry  into  ^»^^*won. 
effect  the  rights  and  privileges  herein  granted,  and  in  case  of  any 
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LitigaUoii.  litigation  ariHing  under  the  provlHionH  of  this  act  such  liti^fation 
may  be  tried  and  det3r mined  by  the  circuit  coui-t  of  the  United 
States  within  whcse  jurisdiction  said  bridge  is  located. 

Construction.     SEC.  3.  That  the  bridge  hereby  authorized  to  be  constructed 

Spans  ^^^^  ^  constructed  as  a  high  bridge,  with  unbroken  and  contin- 

uous spanH)  having  at  least  ohe  channel  span  of  not  less  than  four 
hundred  feet  clear  channel  way  and  all  other  spans  over  the  water 
way  to  have  a  clear  channel  way  of  not  less  than  thiee  hundred 
feet,  and  all  spans  shall  have  a  clear  headroom  of  not  less  than  fifty 
feet  above  high- water  mark. 

r^wfui  ftiruc-  Sec.  4.  That  any  bridge  constructed  under  this  act  shall  be  a 
route ^"^^  ^^^^  lawful  structure  and  shall  be  known  a**  a  post  road,  and  the  same 
is  hereby  declared  to  be  a  post  road,  over  which  no  higher  charge 
shall  be  made  for  the  transmission  of  mails,  troops,  and  munitions 
of  wai-  of  the  Government  of  the  United  States  or  for  passengers  or 
frei<?ht  passlntr  over  the  same  than  the  rate  per  mile  charged  for 
their  transportation  over  the  rail  road  or  public  highways  leadi[ig 

Postal  I  eie  -  to  the  said  bridjfe ;  and  equal  privileges  in  the  use  of  said  bridge 
graph.  sh&]\  bj  granted  to  all  telegraph  companies.    The  United  States 

shall  have  also  the  right  of  way  over  said  bridge  for  postal- tele- 
gra])h  purposes . 

Use  br  other     SEC.  o.  That  all  railway  companies  desiring  to  use  said  bridge 

compiinles.        shall  be  entitled  to  equal  rights  and  privileges  In  using  the  same, 

including  the  machinery  and  fixtures  thereto  belonging,  and  also 

the  approaches  thereto,  upon  such  terms  and  conditions  as  shall 

Terms.  be  prcdoribod  by  the  Secretary  of  war  upon  hearing  the  allegations 

and  proofs  of  the  parties  in  interest,  in  case  the  parties  in  interest 
shall  not  he  able  to  agree  upon  such  terms  and  conditions. 

Secretary  of  SEC.  <>.  That  the  said  railway  company  before  entiring  upon  the 
pTaM  ^etc^^°^^  construction  ol  said  bridge,  shall  submit  to  the  Secretary  of  ^ar 
plans  and  drawings  of  said  structure,  together  with  a  map  of  the 
locat'on  thereof  for  one  mile  above  and  one  mile  below  said  loca- 
tion, giving  the  topography  of  the  banks  of  the  river,  the  shore 
lines  at  high  and  low  water,  the  direction -and  strength  of  the  cur- 
rent of  said  river  at  all  stages  of  the  water,  showing  also  the  bed 
of  the  river  and  the  channel,  with  such  other  and  further  informa- 
tion as  the  Secrerary  of  War  may  require ;  which  said  drawings 
and  other  information  aforesaid  shall  be  examined  by  him,  and  if 
he  shall  approve  the  same  he  shall  so  notify  the  said  railway  com- 
pany of  such  approval ;  and  thereupon  said  company  may  proceed 

Alterations,  to  the  erection  of  said  bridge.  The  Secretary  of  War  may  make 
such  alterations  in  such  plans  as  he  may  deem  necessary  to  the 
better  protection  of  navigation,  and  such  alterations  shall  be  adopted 
by  the  said  railway  company.  The  said  railway  company  may  at 
any  time  make  any  alterations  deemed  advisable  to  ba  made  in  said 
bridge,  but  must  first  submit  such  proposed  alterations  to  the  Sec- 
retary of  War,  and  his  approval  shall  be  first  had  before  they  shall 
be  authorized  or  made. 
Aids  to  naviga-  SEC.  7.  That  the  said  bridge  herein  authorized  to  be  constructed 
tion.  shall  be  so  kept  and  managed,  at  all  times,  as  to  afford  proper 

means  and  ways  for  the  passage  of  vessels,  barges,  or  rafts  unaer 

Lights,  etc.  it  both  by  day  and  night.  There  shall  be  displayed  on  said  bridge, 
from  sunset  to  sunrise,  such  lights  and  signals  as  may  be  directed 
by  the  Light-House  Board,  and  such  changes  may  be  made  from, 
time  to  time  in  the  structure  of  said  bridge  as  the  Secretary  of  War 
may  direct,  at  the  expense  of  said  railway,  in  order  the  more  effect- 
ually to  preserve  the  free  navigation  of  said  river,  or  the  said  struc- 
ture shall  be  altogether  removed  if  in  the  judgment  of  the  Secre- 
tary of  War  the  public  good  may  require  such  removal,  and  without 
expense  or  charge  to  the  United  States. 

Commence-     SEC.  8.  That  this  act  shall  be  null  and  void  if  actual  construction 
SeSon      ^^'ot  the  bridge  herein  authorized  be  not  commenced  within  one  year 
and  completed  within  three  years  from  the  date  thereof. 

Amendment,     SEC.  9.  That  the  right  to  alter,  amend,  or  repeal  this  act  is 
hereby  espeeially  reserved. 
Approved,  May  12,  1892, 


etc 
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CHIP.  7«,  —An  act  authorieing  the  construction  of  a  wagon  and  motor  bridge    May  28, 1892. 
over  the  Missouri  River  at  Saint  Charles,  Missouri.  ^ 

Be  it  enacted  by  the  Senate  and  House  of  Rep  resentatives  of  tfie  United    Occidental 
States  of  America  in  (Jongress  assembled,  That  the  Occidental  Bridge  ?*u|R*n^r5?I 
and  Construction  Company ,  duly  incorporated  under  the  laws  of  nj^ymay bridge 
Missouri,  is  hereby,  autnorized  to  construct  and  maintain  a  bridge,  Missouri  River 
and  approaches  thereto,  across  the  Missouri  River,  between  the**      Sal  n  t 
city  of  Saint  Charles,  Missouri,  and  Saint  Louis  County,  Missouri,  ^'^*^^®^'  *^"- 
at  a  point  at  least  one-third  of  a  mile  from  any  other  bridge,  to  be 
selected  consistent  with  the  interests  of  river  navigation.    Said 
bridge  shall  be  constructed  to  provide  for  the  passage  of  wagons    street  rail- 
and  vehicles  of  all  kinds,  street  railway  cars,  motor  cars,  animals,  JLA^ '    ®  *  « . , 
foot  passengers,  and  for  all  road  travel  for  such  reasonable  rates       *^®' 
of  toll  and  under  such  reasonable  rules  and  regulations  as  may  be    ^^jj 
prescribed  by  its  said  company,  and  to  be  approved  from  time  to  * . 

time  by  the  Secretary  of  War :  Provided,  That  the  said  company,    ^ds^to^'navi- 
or  its  successors  and  assigns,  shall  build  and  maintain  at  all  tnnes,  gation. 
as  accessory  works  to  said  bridge,  such  booms,  piers,  dikes,  guard 
fences,  and  similar  devices  as  may  be  necessary,  in  the  judgment 
of  the  Secretary  of  War,  to  insure  at  all  times  a  permanent  chan- 
nel for  a  sufficient  distance  above  and  b^4ow  the  bridge  site,  and 
for  the  guiding  of  rafts,  steamboats,  and  other  water  craft  safely 
under  said  bridge :  Provided  further.  That  the  said  company,  or  its 
successors  and  assigns,  shall  maintain  on  said  bridge,  from  sunset 
to  sunrise,  such  lights  and  other  signals  as  the  Light-House  Board    Lights,  etc.. 
shall  prescribe. 

Sec.  2.  That  said  bridge  shall  not  te  built  or  commencecl  until    Secretary    of 
the  plan  and  specifications  for  its  construction  have  been  submitted  War  to  approve 
to  the  Secretary  of  War  for  his  approval,  nor  until  he  shall  ap-^^^^'®   " 
prove  the  plan  and  location  of  said  oridge  and  aecessorv  works : 
and  if  any  change  be  made  in  1  he  plan  of  construction  of  said  bridge 
and  accessory  works  at  any  time,  such  change  shall  be  subject  to 
the  approval  of  the  Secretary  of  War ;  and  any  change  in  the  con- 
struction or  any  alteration  of.  said  bridge  and  accessory  works  that 
may  be  directed  at  any  time  by  Congress  or  the  Secretary  of  War 
shall  be  made  at  the  cost  and  ^xpense  of  the  said  company  or  its  suc- 
cessors and  assigns ;  that  the  said  bridge  shall  be  constructed  with- 
out interference  with  the  security  and  convenience  of  navigation     unobstructed 
of  said  river  beyond  what  is  necessary  to  carry  into  effect  the  rights  navigation, 
and  privileges  hereby  granted,  and  in  order  to  secure  that  object 
the  said  company,  or  its  successors  and  assigns,  shall  submit  to  the 
Secretary  of  War,  for  his  examination  and  approval,  a  design  and 
drawing  of  said  bridge  and  accessory  works  and  a  map  of  the  pro- 
posed location,  giving  for  the  space  of  one  mile  above  and  one  mile 
below  such  proposed  location  the  topography  of  the  banks  of  the 
river,  with  shore  lines  and  soundings,  and  such  other  information 
as  may  be  required  for  a  full  understanding  of  the  subject ;  and  until 
the  said  plan  and  location  of  the  bridge  are  approved  by  the  Sec- 
retary of  War  the  construction  of  said  bridge  shall  not  be  com- 
menced. 

Sec.  3.  That  said  bridge  shall  be  built  as  a  high  bridge  with  un-  spans, 
broken  and  continuous  spans,  all  spans  over  the  waterway  to  have 
a  clear  channel  way  of  not  less  than  four  hundred  feet,  and  a  clear 
headroom  of  not  less  than  fif  ty-fi  ve  feet  above  h  igh  water  mark ;  and 
the  piers  of  said  iDridge  shall  be  parallel  with  the  current  of  said 
river,  and  the  bridge  itself  at  right  angles  thereto. 

Sec.  4.  That  the  Secretary  of  W^ar  is  hereby  authorized  and  di-    work  to  com- 
rocted  upon  receiving  such  plan  and  other  information,  and  upon  mence  upon  ap- 
Ijeing  satisfied  that  a  bridge  so  built  will  conform  to  the  require-  PJ?^*^  ^'  plans, 
ments  of  this  act,  to  notify  the  company  authorized  to  build  the 
same  that  he  approves  of  the  same ;  and  upon  receiving  such  noti- 
fication the  said  company  may  proceed  to  erect  said  bridge,  con- 
forming strictly  to  the  approved  plan  and  location,  and  should  any 
change  be  made  in  the  plan  of  the  bridge  or  accessory  works  dur- 
ing the  progress  of  the  work  thereon,  such  change  shall  be  su))ject 
likewise  to  the  approval  of  the  Secretary  of  War. 
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Lawful  struc-     SEC.  o.  That  any  bridge  built  under  this  act  and  subject  to  its 

route         ^^^  limitations  shall  be  a  lawful  structure,  and  shall  be  recognized 

and  known  as  a  post  route,  upon  which  also  no  higher  charge  shall 

be  made  for  the  transmission  over  the  same  of  the  malls,  the 

troops,  and  the  munitions  of  war  of  the  United  States  than  the 

rate  per  mile  paid  for  the  transportation  ovei*  the  street  railways 

or  public  highways  leading  to  the  said  bridge,  and  it  shall  enjo> 

the  rights  and  privileges  of  other  post  roads  in  the  United  State6 ; 

and  equal  privileges  in  the  use  of  said  bridge  shall  be  granted  to 

Postal   teie-*^^  telegraph  and  telephone  companies,  and   the  United  States 

graph.  shall  hava  the  right  of  way  across  said  bridge  and  its  approaches 

for  postal  telegraph  purposes . 

Commence-     SEC.  6.  That  this  act  shall  be  null  and  vt)id  if  actual  construo- 

ment  and  com-  tion  of  the  bridge  herein  authorized  be  not  commenced  within 

pietlon.  Qjjg  ygg^,.  ^jj(j  completed  within  three  years  from  the  date  thereof. 

Sec.  7.  That  this  act  shall  take  effect  and  be  in  force  from  and 

Amendment,  after  its  passage;  and  the  right  to  alter,  amend,  or  repeal  this 

®^*  act  is  hereby  expressly  reserved. 

Approved,  May  23, 1892. 


June  6, 18»2. 
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CHAP.  00.— An  act  to  establish  a  railway  bridge  across  the  Illinois  River, 
between  a  point  at  or  near  the  city  of  Havana,  in  Mason  County,  and  a  point 
on  the  opposite  side  of  said  river,  in  Fulton  County,  in  the  State  of  Illinois. 

Be  it  enacted  by  tJw  Senate  and  House  of  Bepresentatives  of  the 
United  States  of  Amenca  in  Congress  assembled,  That  the  Chicago, 
Peoria  and  Saint  Louis  Railway  Company,  a  corporation  organ- 
ized under  the  laws  of  the  State  of  Illinois,  its  successors  and 
assigns,  are  hereby  aiAhorized  and  empowered  to  erect,  establish, 
and  maintain  a  railway  bridge  across  tne  Illinois  River,  between 
a  point  to  be  by  them  selected  at  or  near  the  city  of  Havana,  in 
Mason  County,  and  a  point  to  be  seleot^d  by  them  on  the  opposite 
side  of  said  river,  in  Fulton  County,  in  the  State  of  Illinois ;  and 
that  said  bridge  shall  not  interfere^  with  the  free  navigation  of 
said  river,  and  in  case  of  any  litigation  arising  from  any  obstruc- 
tion or  alleged  obstruction  to  the  free  navigation  of  said  river, 
the  same  shall  be  instituted  and  determined  in  the  district  court 
of  the  United  States  for  the  southern  district  of  the  State  of 
Illinois. 

Sec.  2.  That  any  bridge  built  under  the  provisions  of  this  act 
may,  at  the  option  of  the  company  building  the  same,  be  built  as 
a  drawbridge,  with  a  pivot  or  other  form  of  draw,  or  with  unbroken 
or  continuous  spans :  Pntvided^  That  if  the  said  bridge  shall  be 
built  with  unbroken  or  continuous  spans  it  shall  have  one  or  more 
channel  spans,  each  having  not  less  than  three  hundred  and  fifty 
feet  clear  channel  way.  measured  normal  to  the  current  of  said 
river,  and  not  less  than  fifty-five  feet  clear  headroom  above  high- 
water  mark,  and  the  clear  headroom  under  the  other  channel  spans 
may  be  less  than  fifty-five  feet :  Pronded.  That  no  part  of  the  super- 
structure of  such  spans  shall  give  a  less  headroom  than  ten  feet 
above  high-water  mark :  And  provided  further.  That  the  interests 
of  navigation  be  not  injured  by  such  reduction  in  height :  and  tlie 
piers  of  said  bridge  shall  be  parallel  with  the  current  of  said  river, 
and  the  main  span  shall  be  over  the  main  channel  x)f  the  river,  and 
not  less  than  three  hundred  and  fifty  feet  in  length :  And  provided 
also,  That  if  any  bridge  built  under  this  act  shall  bs  constructed 
as  a  drawbridge,  the  same  shall  be  constructed  as  a  pivot  draw- 
bridge, with  a  draw  over  the  main  channel  of  the  river  at  an  ac- 
cessible and  navigable  point  and  with  spans  of  not  less  than  one 
hundred  and  sixty  feet  in  length,  measured  normal  to  the  current 
of  said  river,  on  each  side  of  the  central  or  pivot  pier  of  the  draw ; 
and  the  next  adji^ininsf  spans  to  the  draw  shall  not  be  less  than  two 
hundred  and  fifty  feet  in  length,  measured  normal  to  the  cun^ent 
of  said  river,  and  every  part  of  the  superstructure  shall  give  a  dear 
headroom  of  not  less  than  ten  feet  above  high- water  mark :  Pro- 
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vided,  That  the  spaas  of  both  high  and  low  bridges  shall  ba  so  lo-    Loksation    of 
oated  as  to  afford  the  greatest  possible  accommodations  to  the  river  ^P**^**- 
traffic,  afcd  a  draw-opening  of  low  bridges  shall,  if  practicable,  be 
located  next  or  near  shore ;  and  the  piers  of  said  bridge  shall  be 
parallel  with  the  current  of  the  river  when  said  bridge  may  be 
erected;  Andprovided  oUso,  That  said  draw  shall  be  opened  promptly   Openingdraw. 
upon  reasonable  signal  for  the  passage  of  boats :  And  provided  oLsOy 
That  if  the  approaches  by  land  to  said  bridge  shall  be  built  over    Approaches, 
land  submerged  at  high  water,  said  approaches  shall  be  provided 
with  sufficient  passages  for  water,  in  connection  with  the  water 
way  through  the  spans  of  said  bridge,  to  pass  the  flood  discharge 
of  the  Illinois  River  without  unduly  increasing  the  velocity  of  flow 
through  the  navigated  spans  of  said  bridge :  And  pi^vided  also^ 
That  all  such  dikes,  booms,  piers,  fences,  wing  dams,  and  other  ac-    Aids  to  navi- 
cessory  works,  that  may  be  necessary  to  safely  guide  all  steamboats,  K*"**"^- 
rafts,  tows,  and  other  water  craft  navigating  said  river,  up  to  and 
through  said  draw  or  channel  spans  at  any  and  all  stages  of  water 
in  the  Illinois  River,  within  a  distance  of  one  mile  above  and  one^ 
half  mile  below  said  bridge  shall  ba  located,  constructed,  and  main- 
tained at  all  times  as  may  be  required  by  the  Secretary  of  War : 
And  provided  also.  That  the  approaches  of  said  bridge  by  land  or  by 
water  within  the  limits  of  high  water  with  limiting  and  level  lines    Datatobe&*ub- 
of  the  natural  surface,  grades  of  track,  and  proposed  high-water  mitted. 
discharge  openings,  within  said  overflowed  limits  along  the  line 
of  such  road  or  any  road  using  said  bridge,  and  all  accessory  works 
herein  required  among  other  data  hereinaftar  required  shall  be  in- 
dicated, shown,  and  located  upon  the  maps  and  plans  of  said  bridge, 
hereinafter  required  to  be  submitted  for  approval  to  the  Secretary 
of  War. 

Sec.  ^.  That  any  bridge  constructed  under  this  act  and  accord-    Lawful  struc- 
ing  to  its  limitation  shall  be  a  lawful  structure,  and  shall  be  known  ^^^  ^^^  ^^^ 
and  recognized  as  a  post  route,  and  the  same  is  hereby  declared  to 
be  a  post  route,  upon  which  also  no  higher  charge  shall  be  made 
for  the  transmission  over  the  same  of  the  mails,  the  troops,  and 
the  munitions  of  war  of  the  United  States  than  the  rate  per  mile 
paid  for  their  transportation  over  the  railroads  and  public  high- 
ways leading  to  the  said  bi'idge,  and  the  ufiited  States  shall  have    Pontai     teie- 
the  right  of  way  for  a  postal  telegraph  across  said  bridge.  graph. 

Sec.  4.  That  all  railway  companies  desiring  to  use  said  bridge    Use  by  other 
shall  have  and  be  entitled  to  equal  rights  and  privileges  in  the  companies, 
passage  of  the  same  and  in  the  use  of  the  machinery  and  fixtures 
thereof,  and  of  the  approaches  thereto,  under  and  upon  such  terms    Terms, 
and  conditions  as  shall  be  pi*escribed  by  the  Secretary  of  War  upon 
hearing  the  allegations  and  proofs  of  the  parties  in  case  they  shall 
not  agree. 

Sec.  5.  That  the  structure  herein  authorized  shall  be  built  and  Se^creiary  of 
located  under  and  subject  to  such  regulations  for  the  security  of  pians^^et?^^'^^^ 
navigation  of  said  river  as  the  Secretary  of  War  shall  prescribe : 
and  to  secure  that  object  the  said  company  or  corporation  shall 
submit  to  the  Secretary  of  War,  for  his  examination  and  approval, 
a  design  and  drawings  of  said  bridge  and  approaches  by  land  and 
by  water  and  a  map  of  the  location,  giving,  for  the  space  of  one 
mile  above  and  one  mile  below  the  proposed  location,  the  topog- 
raphy of  the  banks  of  the  river,  the  shore  lines  at  high  and  low 
^vater,  the  direction  and  strength  of  the  current  at  all  stages,  and 
the  soundings,  accurately  showing  the  bed  of  the  stream,  me  loca- 
tion of  any  other  bridge  or  bridges,  and  shall  furnish  such  other 
information  as  may  be  I'equired  for  a  full  and  satisfactory  under- 
standing of  the  subject ;  and  until  the  said  plan  and  location  of  the 
bridge  and  approaches  thereto  are  approved  by  the  Secretary  of 
War  the  bridge  shall  not  be  commenced  or  built,  and  should  any 
change  be  made  in  the  plan  of  said  bridge  during  the  process  of  Changea 
construction  such  change  shall  be  subject  to  the  approval  of  the 
Secretary  of  War ;  and  the  said  structure  shall  be  at  all  times  so 
managed  and  kept  as  to  offer  reasonable  and  proper  means  for  the 
passage  of  vessels  through  or  under  said  structure ;  and  to  sscure 
the  sf3e  passage  of  vessels  at  night  there  shall  be  displayed  on  said 
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Lighte.  bridge,  from  the  hour  of  Bunset  to  that  of  sunrise,  such  lights  as 

may  be  prescribed  by  the  Light=-House  Board:  and  the  said  structure 

shall  be  changed,  at  the  cost  and  expense  of  the  owners  thereof, 

from  time  to  time,  as  the  Secretary  of  War  may  direct,  so^as  to 

Commence-  preserve  the  free  and  convenient  navigation  of  said  river. 

Wetlon"^  ^^'     ^^''  ^-  '^^^^  ^^^^  act 'shall  be  null  and  void  if  actual  construction 

*■  of  the  bridge  herein  authorized  be  not  commenced  within  one  year 

Amendment,  ^n^  completed  within  three  years  from  the  date  thereof. 
®  ^  Sec.  7 .  That  the  right  to  altev,  amend ,  or  repeal  this  act  is  hereby 

expressly  reserved. 

Approved,  June  t),  1892. 


Jnne  0, 1»2.         CHAP.  09.— An  act  granting  to  the  Topeka  Water  and  Electric  Power  Com- 
. pany  of  Kansas  the  right  to  erect  and  maintain  a  dam  or  dams  across  the  Kan- 
sas River,  within  Shawnee  County,  in  the  State  of  Kansas. 

Be  it  en/Med  by  the  >knate  aiid  House  of  liepreserUatives  of  the  United 

Topeka  Water  ^Sf^^^es  ofAtmncain  Com/reas  asset  Med,  Th&t  the  assent  of  Congi^ess 

and      Electric  Is  hereby  given  to  the  I'opeka  Water  and  Electric  Power  Company, 

Power     Com- a  corporation  created  and  organized  under  the  laws  of  Kansas,  its 

St^iw  ^ver.™  successors  and  assigns,  to  erect,  construct,  and  maintain  a  dam  or 

dams  across  the  Kansas  River  at  any  suitable  place  or  places  within 

Shawnee  County,  in  the  State  of  Kansas. 

Amendm  e n  t     SEC.  2.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby 

®^*  expressly  reserved. 

Approved,  June  6, 1892. 


June  6, 18KJ.        CHAP.  08.— An  act  to  authorize  building  a  bridge  over  Tennessee  River. 


Saint  Louis     Be  it  enacted  by  the  Senate  and  House  of  Befresenlativ.es  of  the 
and  Birming-  United  Stat^es  of  America  in  Congress  assemhlea,  That  the  Saint 
Company  may  Louis  and  Birmingham  Railway  Company,  a  corjwration  created 
bridge  Teunes-  and  organized  under  the  laws  of  the  State  of  Tennessee,  be,  and  is 
see  River  at  hereby,  authorized  to  construct  and  maintain,  for  the  purpose  of 
Liifton,  Tenn.    running  railway  trains,  also  for  passage  of  all  kinds  of  road  vehi- 
cles,  wagons,  caVts,  and  conveyances  for  passengers,  and  for  foot  pas- 
biMdgeT*^'  ^    '  sengers,  if  said  railroad  company  may  desire  to  so  do  abridge  over 
the  Tennessee  River  at  a  point  on  said  river  known  as  Clifton,  in 
Wayne  County,  in  the  State  of  Tennessee  or  within  two  miles 
either  above  or  below  said  point  as  said  company  may  determine. 
Lawful  struct-     SEC.  2.  That  any  bridge  built  under  this  act  and  subject  to  its 
^^te^^  P <> ^ *  limitations  shall  be  a  lawful  structure  and  shall  be  recognized  and 
^^^   '  known  as  a  post-route,  upon  which  no  higher  charge  shifll  be  made 

for  the  transmission  over  the  same  of  the  mails,  troops,  and  the 
munitions  of  war  of  the  United  States  passing  over  said  bridge 
than  the  rate  per  mile  paid  for  transportation  over  the  railroad 
leading  to  said  bridge ;  and  equal  privileges  in  the  use  of  said 
bridge  shall  be  granted  to  all  telegraph  and  telephone  companies, 
and  it  shall  enjoy  the  rights  and  privileges  of  other  post  roads  in 
the  United  States. 
Drawbridge.  SEC.  3.  That  the  bridge  built  under  this  act  shall  be  constructed 
as  a  pivot  drawbridge,  with  a  draw  over  the  main  channel  of  the' 
river  at  an  accessible  and  best  navigable  point,  and  with  spans  not 
U;ss  than  one  hundred  and  sixty  feet  in  length  in  the  clear  at  low 
water  mark  on  each  side  of  the  channel  or  pivot  pier  of  the  draw, 
and  said  span  shall  not  be  less  than  ten  feet  above  extreme  high- 
water  mark,  measuring  to  the  lowest  part  of  the  superstructure  of 
the  bridge  :  and  the  piers  of  said  bridge  shall  be  parallel  to  and 
the  bridge  itself  at  right  angles  to  the  current  of  the  river  at  the 
Proviso,  average  stage  of  water  where  said  bridge  may  be  .erected :  Pro- 

span.  vided  also.  That  in  said  bridge  there  shall  be  one  span  of  not  less  than 

three  hundred  feet  in  length  in  the  clear  at  low  water  mark:  that 
Openingdraw.  said  draw  shall  be  opened  promptly  by  said  compan^^  upon  reason- 
able signal,  for  the  passage  of  boats  orVessels,  and  said  corporation 


Digitized  by  VjOOQIC 


J 


LAW.S  AFFECTING  CORPS  OF  ENGINEERS.        3475 

shall  maintain,  at  its  own  expense,  from  sunset  to  sunrise,  such    Ughta,  etc. 
I  ig-hts  or  other  signals  as  the  Light- House  Board  shall  prescribe.    __    .  ^         , 

Sec,  4.  That  no  bridge  shall  be  erected  or  maintained  under  the  na^SSoi^ 
authority  of  this  act  which  shall  at  any  time  substantially  or  ma- 
te rially  obstruct  the  free  navigation  of  said  river,  and  if  any  bridge 
erected  under  such  authority  shall,  in  the  opinion  of  the  Secretary 
of  War,  obstruct  such  navigation,  he  is  hereby  authorized  to  cause 
Huch  change  or  alteration  of  said  bridge  to  be  made  as  will  effec- 
tually Obviate  such  obstruction,  and  all  such  alterations  shall  be 
made  and  all  such  obstructions  be  removed  at  the  expense  of  the 
owner  of  said  bridge.  And  in  case  of  any  litigation  arising  from  Litigation. 
any  obstruction  or  alleged  obstruction  to  the  free  navigation  of 
.*raid  river,  caused  or  alleged  to  be  caused  by  said  bridge,  the  case 
shall  be  brought  in  the  district  court  of  the  United  States,  of  the 
State  of  Tennessee,  in  which  any  portion  of  said  obstruction  or 
-bridge  may  be  located. 

Sec.  5.  That  any  bridge  authorized  to  be  con^ructed  under  this  r^^^^I^^^^  ^' 
act  shall  be  built  and  located  under  and  subject  to  such  regulation  piaSH^^tc!^'^^* 
for  the  security  of  navigation  of  said  river  as  the  Secretary  of  War 
Hhall  prescribe ;  and  to  secure  that  object  the  said  company  or  cor- 
poration shall  submit  to  the  Secretary  of  War  for  his  examination 
and  approval  a  desigri  and  drawing  of  said  bridge,  and  a  map  of 
the  location,  giving,  for  the  space^f  two  miles  above  and  two  miles 
below  the  proposed  location,  the  topography  of  the  banks  of  the 
river,  the  shore  lines  at  high  and  low  water,  th^  directions  and 
strength  of  the  currents  at  all  stages,  and  the  soundings,  accurately 
showing  the  bed  of  the  stream,  and  shall  furnish  such  other  infor- 
mation as  may  be  required  for  a  full  and  satisfactory  understanding 
of  the  subject ;  and  until  the  said  plan  and  location  of  the  bridge 
are  approved  by  the  Secretary  of  Wai'  the  bridge  shall  not  be 
built;  and  should  any  change  be  made  in  the  plan  of  said  bridge  changes, 
during  the  progress  of  construction,  such  change  shall  be  subject 
to  the  approval  of  the  Secretary  of  War. 

Sec.  6.  That  all  railroad  companies  desiring  the  use  of  any  bridge    use  by  other 
constructed  under  this  act  shall  have  and  be  entitled  to  equal  companies, 
rights  and  privileges  relative  to  the  passage  of  railway  trains  or 
cars  over  the  same  and  over  the  approaches  thereto  upon  payment 
of  reasonable  compensation  for  such  use ;  and  in  case  the  owner  or 
owners  of  said  bridge,  and  the  several  railroad  companies,  or  any 
one  of  them,  desiring  such  use  shall  fail  to  agree  upon  the  sum  or    Terms, 
sums  to  be  paid,  and  upon  rules  and  conditions  to  which  each  shall 
conform  in  using  said  bridge,  all  matters  at  issue  between  them 
shall  be  decided  by  the  Secretary  of  War  upon  a  hearing  of  the  al- 
legations and  proof  of  the  parties. 

Sec.  7,  That  it  shall  not  be  obligatory  on  said  company  in  con-    j^y  1,^  qj^j 
structing  said  rairoad  bridge  to  so  construct  the  same  for  the  paa-  railway  bridge, 
sage  of  road  vehicles  or  foot  passengers,  but  may,  as  in  this  act  pro- 
vided, construct  the  same  only  as  a  railroad  bridge  if  said  company 
80  decides ;  but  in  case  the  said  bridge  is  constructed  for  the  pas- 
sage of  common  road  vehicles  and  foot  passengers,  said  company 
shall  have  no  right  to  charge  tolls  on  the  same  for  a  longer  period 
than  fifteen  yeai^s,  and  then  the  same  for  such  travel  shall  be  free. 
But  in  charging  tolls,  no  charge  shall  be  in  excess  of  the  amounts    Tolls, 
here  stated,  to  wit :  Footmen,  five  cents  each ;  single  horse  con- 
veyance, including  conveyances  for  people,  twenty  cents  each; 
double-horse  conveyances,  thirty  cents ;  four-horse  conveyances, 
drawn  by  horses  or  oxen,  fifty  cents ;  horses  with  riders,  ten  cents ; 
horses  and  cattle  loose  or  led,  six  cents  each ;  sheep  and  hogs,  four 
cents  each ;  turkeys,  one  cent  each. 

Sec.  8.  That  the  right  to  alter,  amend,  or  repeal  this  act  is     AmendThent, 
hereby  expressly  reserved,  without  any  liability  of  the  United  etc. 
States  for  damnges  on  account  of  the  alterations,  amendments,  or 
repeal  of  this  act.    That  this  act  shall  be  null  and  void  if  actual 
oonetruction  of  the  bridge  herein  authorized  be  not  commenced    commence- 
within  one  year  and  completed  in  three  years  from  date  hereof,      ment  and  com' 
Approved,  June  6, 1892.  pietlon. 
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intA  a  i«M        CHAP.  108.~An  act  to  authorize  the  Illinois  and  Iowa  Railway  and  Terminal 
jnneg,  iwg.     Company  to  build  a  bridge  across  the  Mississippi  River  at  Moline,  lUlnoia. 

Illinois  and  Beit  etvacted  by  the  Senate  and  House  of  BepresetUativea  of  the  United 
Iowa  RaUway  States  of  America  in  Congress  assemokd,  That  the  Illinois  and  Iowa 
SniDany^^may  Ra^way  and  Terminal  Company,  a  corporation  duly  created  and  ex- 
bridge  Missis-  isting  under  the  laws  of  the  State  of  Iowa,  its  successors  or  assigns, 
^pt  River  at  be,  and  they  are  hereby,  authorized  to  construct  and  maintain  a 
Moline,  111.  bridfife  and  approaches  thereto  over  the  Mississippi  River  from  a 
point  at  or  near  the  eastern  boundarv  of  the  city  of  Moline,  in  the 

Proviso  county  of  Bock  Island ,  in  the  State  of  Illinois,  to  the  ophite  shore 

of  said  river  in  the  State  of  Iowa:  Provided,  That  a  location  is  found 

liocation.        within  such  limits  suitable  to  the  interests  of  navigation.    Said 

Railway,  etc.,  bridge  shall  be  constructed  to  provide  for  the  passage  of  railway 
bridge.  trains,  and  at  the  option  of  said  corporation,  it6. successors  or  as- 

signs, maybe  so  constructed  to  provide  for  and  be  used  also  for  the 
passage  of  wagonft  and  vehicles  of  all  kinds,  for  the  transit  of 

Toiu  animals,  and  for  foot  passengers  for  reasonable  rates  of  toll  to  be 

fixed  by  said  corporation,  its  successors  or  assigns;  and  the  Secre- 
tary of  War  shall  have  the  right,  from  time  to  time,  to  revise,  pre- 

r-rt^fitminMrtTi  scribe  and  determine  such  rates  of  toll. 

i^onstrucMon.     g^^^  ^   ^^^^  ^^^  bridge  built  under  the  provisions  of  this  act 

Provisos         ™®y » **  *^®  Option  of  the  said  cofaipany  building  the  same*  be  built 

Tirftwbridir*>    *®  *  drawbrid|re  or  with  unbi  oken,  continuous  spans :  Provided, 

u  n  g  .  rpjjj^|.  ji  gj^j^  bridge  shall  be  constructed  as  a  drawbridge,  the  same 
shall  be  constructed  as  a  pivot  dravv bridge,  with  a  draw  over  the 
main  channel  of  the  river  at  an  accessible  and  navigable  point,  and 
with  spans  giving  a  clear  width  of  water  wa^  of  not  less  than  two 
hundred  feet  on  each  side  of  the  central  or  pivot  pier  of  the  draw^ 
and  the  next  adjoining  span  or  spans  to  the  draw  shall  give  a  clear 
width  of  water  way  of  not  less  than  three  hundred  and  fifty  feet, 
and  every  part  of  the  structure  shall  give  a  clear  head  room  of  not 

spans.  j^^g  i^jjQ^jj  ^jj  f^g^  above  extreme  high- water  mark:  Provided^  That 

all  spans  shall  be  so  Iccited  as  to  afford  the  greatest  possible  ac- 
commodations to  the  river  traffic,  and  a  draw  shall  be,  if  practicable, 

Low  bridge  *^  ^®***  ^^®  shore  as  the  deepest  water  way  will  permit :  Provided^ 
aZ.s-0,  That  in  case  of  a  low  bridge,  if  the  physical  characteristics 
so  require,  and  the  interests  of  navigation  be  not  injured  thereby, 
the  length  of  the  fixed  spans  may  be  reduced :  Provided  further. 

Piers.  That  the  piers  of  said  bridge  shall  be  parallel  with  the  current  of 

opening  **^®  river  where  said  bridge  shall  be  erected :  And  provided  alsOj 
draw.  That  said  draw  shall  be  opened  promptly,  upon  reasonable  signal, 

for  the  passage  of  boats,  except  when  trains  are  passing  over  the 
draw ;  but  in  no  case  shall  unnecessary  delay  occur  in  opening  the 
said  draw  during  or  after  the  passage  of  trains :  And  provided  fur- 
ther, That  if  any  bridge  built  under  the  provisions  of  this  act  shall 

C  h  a  n  n  e  1  ^'^  constructed  with  unbroken,  continuous  spans,  it  shall  have  one 
spans.  or  more  channel  spans,  each  having  not  less  than  three  hundred 

and  fifty  feet  clear  channel  way  and  not  less  than  fifty-five  feet 
clear  head  room  above  high- water  mark ;  and  the  clear  head  room 
under  other  than  channel  spans  may  be  less  than  fifty-five  feet, 
but  no  part  of  the  superstructure  of  such  spans  shall  m  any  case 
give  a  less  head-room  than  ten  feet  above  high- water  mark :  And 
provided  further,  That  the  interests  of  navigation  be  not  injured 
by  such  reduction  in  height,  and  the  piers  of  said  bridge  shall  be 
parallel  with  the  current  of  said  river,  and  the  main  span  shall  be 
over  the  main  channel  of  said  river  and  give  a  clear  width  of  water 

Railway  ^*y  ^^  ^^^  ^®®8  than  three  hundred  and  fifty  feet, 
tracks.  SEC.  3.  That  the  company  constructing  a  bridge  under  the  pro- 

visions of  this  act  be,  and  it  is  hereby,  authorized  to  lay  on  said 
bridge  a  railway  track  or  tracks  for  the  more  perfect  connection 
of  any  railroad  or  railroads  that  are  or  shall  be  constructed  to  said 
river  on  either  or  both  sides  thereof,  at  or  opposite  the  point  of 
location  of  said  bridge,  under  the  limitations  and  conditions  here- 

^'^  h*?'     t^  ^^'  ^^^^^^i  That  said  bridge  shall  not  interfere  with  the  free 

nsJwgaUo^        '^^^^fi^^^^o^  of  said  river  beyond  what  is  necessary  in  order  to  carry 

into  effect  the  rights  and  privileges  hereby  granted ;  and  in  case 
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of  any  litigation  arising  from  any  obstruction  or  alleged  obstruc-    LitigatioD. 
tion  to  the  free  navigation  of  said  river,  the  cause  may  be  tried 
before  the  circuit  court  of  the  United  States  in  and  for  any  district 
in  which  anv  portion  of  said  bridge  or  obstruction  touches. 

Sec.  4.  That  any  bridge  constructed  under  this  act  and  accord-  tnre  ^and*  pSSE 
ing  to  its  limitations  shall  be  a  lawful  structure ,  and  shall  be  known  route. 
as  a  post  route,  and  the  same  is  hereby  declared  to  be  a  post  route, 
upoa  which,  also,  no  higher  charges  shall  ba  made  for  the  trans- 
mifision  over  the  same  of  the  maOs,  the  troops,  the  munitions  of 
war  of  the  United  States,  or  for  passengers  or  freight  passing  over 
said  bridge,  than  the  rate  -per  mile  paid  for  transportation  over    * 
the  railroads  and  public  highways  leading  to  said  bridge;  and 
equal  privileges  in  the  use  of  said  bridge  shall  be  granted  to  all 
telegraph  companies;  and  the  United  States  shall  have  the  rigbt^^JJ^  tele- 
of  way  for  postal  telegraph  purposes  across  said  bridge.  ^  ' 

Sec.  5.  That  all  railways  desiring  to  use  said  bridge  shall  be  en-    use  bv  other 
titled  to  equal  rights  and  privileges  in  the  passage  of  the  same,  companies, 
and  in  the  use  of  machinery  and  fixtures  thereof,  and  of  all  the  ap- 
proaches thereto,  under  and  upon  such  terms  and  conditions  as    Termn. 
shall  be  prescribed  by  the  Secretary  of  War  upon  hearing  the  al- 
legations and  proofs  of  the  parties,  in  case  they  shall  not  agree. 

Sec.  (3.  That  the  structure  hereby  authorized  shall  be  built  and  w^^^tiS a*iSro?i 
located  under  and  subject  to  such  regulations  for  the  security  of  plans,  etc; 
the  navigation  of  said  river  as  the  Sect'etaiy  of  War  shall  pre- 
scribe ;  and  to  secure  that  object  the  said  company  or  corporation  « 
shall  submit  to  the  Secretary  of  War  for  his  examination  and  ap- 
proval, a  design  of  the  bridge  and  map  of  location,  giving  for 
the  space  of  one  mile  above  and  one  mile  below  the  proposed  loca- 
tion, the  topography  of  the  banks  of  the  river,  the  shore  lines  at 
high  and  low  water,  the  direction  and  strength  of  the  current  at 
all  stages,  and  the  soundings,  accurately  showing  the  bed  of  the 
stream,  the  location  of  any  other  bridge  or  bridges,  and  shall 
furnish  such  other  Information  as  shall  be  required  for  a  full  and 
satisfactory  understanding  of  the  subject;  and  until  the  said 
plan  Jand  location  of  the  bridge  are  decided  by  the  Secretary  of 
War  to  be  such  as  will  not  materially  affect  the  interests  of  navi- 
gation, the  bridge  shall  not  be  commenced  or  built ;  and  should  any 
change  be  made  in  the  plans  of  said  bridge  during  the  progress  of  Changes, 
construction,  such  change  shall  be  subject  to  the  approval  of  the 
Secretary  of  War ;  and  the  bridge  shall  be  constructed  with  such  Aids  to  navl* 
aids  to  the  passage  of  said  bridge  in  the  form  of  booms,  dikes,  piers,  gation. 
or  other  suitable  and  .proper  structures  for  confining  the  fiow  of 
water  to  a  permanent  channel,  and  for  the  guiding  of  rafts,  steam- 
boats, and  other  water  craft  safely  through  the  draw  and  raft 
spans,  as  the  Secretary  of  War  shall  order  at  any  time  to  be  con- 
structed and  maintained,  at  the  expense  of  the  company  owning 
said  bridge ;  and  said  structure  shall  be  at  all  times  so  Kept  and 
.managed  as  to  offer  reasonable  and  proper  means  for  the  passage 
of  vessels  through  or  under  said  structure ;  and  for  the  safety  of 
vessels  passing  at  night  there  shall  be  displayed  on  said  bridge 
from  the  houi*s  of  sunset  to  sunrise  such  lights  or  other  signals  as 
may  be  prescribed  by  the  Light-House  Board ;  and  the  said  struc-  Lights,  etc. 
t  ure  shall  be  changed  or  altered  at  the  cost  and  expense  of  the 
owners  thereof  from  time  to  time,  as  the  Secretary  of  War  may  di- 
rect, so  as  to  preserve  the  free  and  convenient  navigation  of  said 
river ;  and  the  authority  to  erect  and  continue  said  bridge  shall  be 
subject  to  revocation  and  modification  by  law,  when  the  public 
good  in  the  judgment  of  Congress  or  the  Secretary  of  War  so  re- 
quires, without  any  expeflse  or  charge  to  the  United  States. 

Sec.  7.  That  this  act  shall  be  null  and  void  if  actual  construction  commence- 
of  the  bridge  herein  authorized  be  not  commenced  within  one  year  Jnent  and  com- 
and  completed  within  three  years  from  the  date  thereof.  pietion. 

Sec.  8.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  Amendment, 
expressly  reserved.  etct 

Approved,  June  8, 1892. 
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June  15, 18W.        CHAP.  118.— An  act  gi'autlng  the  iise  of  certain  lands  to  th»»  citj' of  19e«r  Bed- 
— ford,  MasHachiisetts,  for  a  public  park.  .\ 

New  Bedford,     Be  it  enacted  hy  the  Senate  and  House  of  Jiepres(ntatiir^  of  the  Urnted 

****^-  States  of  America  in  Congress  assemmad^  That  there  is  hereby 

granted  to  the  city  of  New  Bedford,  in  the  State  of  Massachusetts, 

the  rififht  to  occupy  improve,  and  control  for  the  purposes  of  a 

Land  donated  public  park  for  the  use  and  benefit  of  the  citizens  of  the  United 

for  public  park.  States,  and  for  no  other  purpose  whatever  a  portion  of  the  tract  of 

land  owned  by  the  United  States,  which  is  situated  in  the  extreme 

southerly  part  of  said  city  of  New  Bedford,  containing  sixty  acres, 

more  or  less,  and  known  as  Clark*8  Point,  and  partly  occupied  by  a 

.    fort ;  said  tract  being  bounded  northerly  by  lands  bwned  by  various 

private  parties,  and  on  the  east,  south  and  west  by  a  road  between 

It  and  the  ocean,  known  as  French  avenue,  upon  the  following 

conditions  and  provisions  namely : 

First.  That  no  use  of  said  land  shall  be  begun  by  the  said  city 
until  after  general  plans  of  said  improvement  shall  have  been  sub- 
Sacretary   of  mitted  to  the  Secretary  of  War  and  shall  have  been  approved  by 
puSs^et?^'"**^®  him  and  the  portion  of  said  tract  of  land  owned  by  the  United 
'      '  States  to  be  used  for  suoh  stated  purposes  shall  have  been  specially 

designated  by  him,  and  that  no  ditches  shall  be  filled,  nor  embank- 
ments removed,  nor  structures  built,  repaired,  altered,  or  removed, 
nor  improvements  of  any  sort  begun  until  the  extent  and  plans  of 
*  such  proposed  work  shall  have  been  described  in  detail  to  the  See- 

retary  of  War  and  shall  have  received  his  approval. 
Fonee  pow«  rs.      yecond.  That  said  city  of  New  Bedford  shall  have  and  exercise 
power  to  make  and  enforce  police  regulations  concerning  said 
tract,  and  shall  properly  protect  all  said  property  from  injury. 
Fee  rf'.<erved.     Third.  That  the  United  States  reserves  to  itself  the  fee  in  said 
'  tract  and  the  right  to  resume  immediate  and  entire  possession 
whenever  either  of  the  above  provisions  shall  have  been  violated, 
and  also  to  resume  possession  and  occupy  any  portion  thereof 
whenever,  in  the  judgment  of  the  Presidfnt,  the  exigency  arises 
that  should  require  the  use  and  appropriation  of  the  same  for  pub- 
lic defense  or  otherwise,  or  for  such  other  disposition  as  Congress 
may  determine,  without  any  claim  for  compensation  to  said  town 
for  improvement  thereon  or  damage  on  account  thereof. 
Approved,  June  15, 1892. 


June  15, 1808.  CHAP.  119.— An  act  to  authorize  the  Glen  Echo  RaUroad  Comp-vny  to  cross 
the  Washington  Aqueduct. 

.    Be  it  enacted  by  the  Senate  a nd  House  of  Rep  resentatives  of  the  United 

^1  en  Echo  States  of  America,  in  Gongvess  assembled,  That  the  GlenEcho  Rall- 
p«Qy.  ™  road  Company,  a  corporation  duly  incorporated  under  the  laws  of 

May  cross  the  State  of  Maryland,  is  hereby  authorized  to  extend  and  operate 
Wa  sh  1  n  g  t  o  n  it.g  line  of  railway  across  the  Wasliington  Aqueduct  and  the  land  per- 

l^rhoB,  taining  thereto  in  Montgomery  County  in  said  State :  Provided, 
That  the  said  crossing  over  the  paved  portion  of  the  said  conduit 
road  shall  be  made  at  right  angles  with  the  said  road  and  shall  be 
made  only  at  such  place,  in  such  manner,  and  on  such  conditions  as 

Approval  b  y  shall  be  approved  by  the  Secretary  of  War  and  accepted  by  said  com- 
Ww%  ^  ^  ^  P^^y^  ^'^^  ^o  work  shall  be  done  on  said  railroad  on  any  of  said  land 
until  after  such  approval  and  acceptance  in  writing.  At  no  point 
on  the  line  of  said  Glen  Echo  Railroad,  except  at  the  crossing  afore- 
said, or  of  any  extension  of  said  railroad  under  whatever  name, 
shall  the  inner  rail  be  less  than  fifty  feet  from  the  middle  of  the 
paved  portion  of  the  conduit  road.  The  operations  of  said  com- 
pany on  said  crossing  shall  always  be  subject  to  the  control  of  the 
Secretary  of  War  and  to  such  requirements  not  provided  for  in 
this  act  as  the  Secretary  of  War  may  from  time  to  time  consider 
necessary  for  the  safety  of  the  aqueduct  and  of  the  public,  and  sub- 

«  iect  also  to  the  right  of  the  Sacretary  of  War  or  otner  lawful  pub- 

lic authority  to  interrupt  the  construction  or  use  of  said  crossing 
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whenever  and  for  whatever  reason  it  may  be  considered  necessary 
for  the  public  interests ;  and  the  agents  and  servants  of  said  com-  * 
pany,  when  on  the  public  land  of  the  United  States,  shall  be  subject 
to  such  regulations  as  the  Secretary  of  War  may  prescribe.    The 
said  crossing  shall  be  raised  by  and  at  the  expense  of  said  company  Grade ciianirM 
to  conform  to  any  change  of  grade  on  the  conduit  road,  and  said 
company  shall  pave  with  stone  and  to  the  satisfaction  of  the  engi- 
neer officer  in  charge  of  the  Washington  Aqueduct  the  spaces  be- 
tween the  rails  and  sets  of  rails  and  tivo  feet  outside  thereof  and 
shall  keep  the  same  in  good  repair.    Efficient  signals  by  gong  or    signals, 
bell  shall  be  made  by  every  car  before  and  during  the  crossing  of 
the  Conduit  road,  and  before  crossing  every  car  shall  be  brought  to 
a  complete  stop,  and  no  steam  cars,  locomotives,  or  passenger  or 
other  cars  for  steam  railways  shall  ever  be  run  over  said  crossing. 

The  said  company  shall,  before  commencing  work  on  said  cross-  Expensea. 
ing,  deposit  with  the  Treasurer  of  the  United  States,  to  the  credit 
of  the  Washington  Aqueduct,  such  sum  as  the  Secretary  of  War 
may  consider  necessary  to  defray  all  the  expenses  that  may  be  in- 
curred by  the  United  States  in  connection  with  the  inspection  of" 
the  company's  work  on  said  crossing  and  in  making  good  any  dam- 
ages done  by  f  aid  company  or  its  works  or  its  contracting  agenta 
to  the  conduit  or  the  conduit  road,  or  to  any  work  or  land  or  other 
property  of  the  United  States,  and  in  completing,  as  the  Secretary 
of  war  may  deem  necessary,  any  of  the  company's  work  that  the 
said  company  may  neglect  or  refuse  to  complete  and  that  the  Sec- 
retary of  War  may  consider  necessary  for  the  safety  of  the  Wash- 
ington Aqueduct  and  the  works  pertaining  thereto,  including  Its 
telephone  line,  or  for  the  proper  drainage  of  the  Conduit  Koad  and 
the  land  pertaining  thereto,  or  for  the  proper  use  and  orderly  ap- 
pearance of  said  road  and  land  :  and  the  said  company  shall  also 
deposit,  as  aforesaid,  such  further  sums  for  said  purposes  and  at 
such  times  as  the  Secretary  of  War  shall  require :  Frovided,  That  Disbursement 
the  said  moneys  shall  be  disbursed  like  other  moneys  appropriated  "^^^'^^y*- 
for  the  Washington  Aqueduct,  and  that  whatever  shall  remain  of 
said  deposits  at  the  end  of  one  year  after  the  completion  of  said 
railroad  shall  be  returned  to  said  company,  with  an  account  of 
their  disbursement  in  detail :  And  prmided  also,  That  disburse- 
ments of  said  deposits  shall,  except  in  case  of  emsrgency,  be  made 
only  on  the  order  of  the  Secretary  of  War.  The  exercise  of  the  Termination 
rights  by  this  act  granted  are  to  terminate  at  the  pleasure  of  the  ^^  rtgi^ts. 
Secretary  of  War  in  case  of  persistent  neglect  by  said  company  or 
by  its  successors  to  make  the  deposits  or  to  comply  with  any  of  the 
conditions,  requirements,  and  regulations  aforesaid  :  and  no  claim 
for  damages  shall  ever  be  made  by  said  company  or  its  successors 
in  consequence  of  the  exercise  of  any  of  the  rights  of  the  United 
States  under  this  act. 

Approved,  .Tune  15,  1892. 


CHAP.  12S.— An  act  granting  the  right  and  authority  to  the  Mexican  Qulf,     June  21, 1892. 

Pacific  and  Puget  Sound  Railroad  Company,  a  company  organized  under  the 

laws  of  the  States  of  Florida  and  Alabama,  to  build  one  bridge  over  each  of  the 
following-named  riveri^  in  the  State  of  Alabama,  namely:  The  Alabama  River, 
the  Warrior  River,  the  Slpsey  River,  and  the  Tennessee  River;  the  said  bridges 
to  be  used  by  the  Mexican  Gulf,  Pacific  and  Puget  Sound  Railroad  Company  in 
carrying  freight  and  passengers  by  rail  and  otherwise. 

Be  it  enacted  by  the  Senate  and  House  of  Eepresentatives  of  the  United 
Statea  of  Afnerica  in  Congress  assembled,  That  the  Mexican  Gulf ,    Mexican  Gulf , 
Pacific  and  Puget  Sound  Railroad  Company,  a  railroad  corpora-  ^et  SounS^lUli- 
tion  organized  under  the  laws  of  the  States  of  Florida  and  Ala- way  may  bridge 
hama,  is  hereby  authorized  and  empowered  to  construct,  main-  Alabama,  War- 
tain,  and  operate  one  bridge  over  and  across  ea?h  of  the  following-  and    sfp^sey 
named  rivers,  all  in  the  State  of  Alabama :  The  Alabama  River  at  rivers,  Ala! 
a  point  in  Monroe  and  Clarke  Counties,  or  in  Wilcox  County,  Ala- 
bama ;  the  Warrior  River  at  a  point  in  Hale  and  Greene  Coun- 
ties, Alabama,  or  at  a  point  in  Marengo  and  Greene  Counties, 
Alabama;  the  Tennessee  River  at  a  i)oint  in  the  counties  of  Col- 
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Raiir  o  a  dbert  and  Lauderdale,  Alabama;  the  Sipsey  River  at  a  point  in 
briages.        .     pickens  or  Tuscaloosa  Counties,  Alabama;  and  to  lay  railroad 
Proviiot.         tracks  on  the  said  bridges  and  to  run  trains  on  the  same :  PrO' 
vided.  That  the  said  bridges  shall  be  built  and  located  under  and 
subject  to  such  regulations  for  the  security  of  navigation  as  the 
Secretary  of  Secretary  of  War  shall  prescribe;  and  to  secure  that  object  the 
War  to  approve  said  company  or  corporation  shall  submit  to  the  Secretary  of  War, 
plans,  etc.  ^^^^  jjjg  examination  and  approval,  designs  and  drawings  of  the 

bridges  and  complete  hydrographic  and  topographic  maps  of  the 
rivers  and  their  banks  from  one  mile  above  to  one-half  mile  below 
the  proposed  crossings;  and  no  bridge  shall  be  commenced  or 
built  under  the  provisionp  of  this  act  until  the  plan  and  location 
thereof  have  been  submitted  to  and  approved  by  the  Secretary  of 
Unobstructed  War:  Provided  further^  That  said  bridges  shall  be  all  times  so 
navigation.        managed  and  kept  as  to  offer,  i^asonable  and  proper  means  for  the 
passage  of  vessels  through  or  under  them ;  and  for  the  safety  of 
vessels  passing  at  night  there  shall  be  displayed  on  said  bridges. 
Lights,  etc.      from  sunset  to  sunrise,  such  lights  or  other  signals  as  the  Light- 
Changes.         House  Board  may  prescribe ;  and  all  changes  in  said  bridges  re- 
quired by  the  Secretary  of  War  at  any  time,  or  their  entire  re- 
moval, shall  be  at  the  expense  pf  the  corpZorations  or  persons 
owning  or  operating  said  bridges. 
Lawful  struc-     Sec.  2.  That  the  bridffes  constructed  under  this  act  and  accord- 
romes*^  ^^S  to  its  limitations  shall  be  lawful  structures  and  shall  be  known 

as  post  routes,  and  the  same  are  hereby  declared  to  be  post  routes, 
upon  which  also  no  higher  charge  shall  be  made  for  the  transmis- 
sion over  the  same  of  the  mails,  the  troops,  freight,  and  the  muni- 
tions of  war  of  the  United  States  than  the  rate  per  mile  paid  for 
their  transportation  over  the  railroads  and  public  highways  lead- 
ing to  said  bridges ;  and  equal  privileges  in  the  use  of  said  bi'idges 
Postal  t^ie  ^^^^  ^  granted  to  all  telegrapn companies,  and  the  United  States 
graph.  shall  have  the  right  of  way  for  postal-telegraph  purposes  across 

TT     h      t>i     ^^^^  bridges. 

companies  SEC.  3.  That  all  railway  companies  desiring  to  use  said  bridges 

shall  have,  and  be  entitled  to,  equal  rights  and  privileges  in  the 

passage  of  the  same  and  in  the  use  of  the  machinery  and  fixtures 

thereof  and  of  all  the  approaches  thereto,  under  and  upon  such 

Terms.  terms  and  conditions  as  shall  be  prescribed  by  the  Secretary  of 

War  upon  hearing  the  allegations  and  proofs  of  the  parties  in  case 

they  shall  not  agree. 

^^mendment,     sec.4.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby 

expressly  reserved. 

nient™S®?om-     ^^^'  ^'  ^^**  ^  actual  construction  of  the  bridges  herein  author- 

pletiou.  ized  shall  not  be  commenced  within  two  years  from  the  passage  of 

this  act  and  be  completed  in  four  years  "^from  the  same  date,  the 

rights  and  privileges  hereby  granted  shall  cease  and  be  determined. 

Approved,  June  21, 1892. 


June  23,  Ifflfc        CHAP.  124.— An  act  to  authorize  the  construction  of  a  bridge  across  the  Mis- 
souri River  at  the  city  of  Yankton,  South  Dakota. 

B ?i  d  g  e^c  o  n?     ^^  *^  enacted  by  Hie  Senate  and  House  of  Representatives  of  the  United 

gany       may  States  of  America  in  Congress  assembled,  That  it  shall  be  lawful  for 
ridge  Missouri  the  Yankton  Bridge  Company,  a  corporation  organized  for  that 
ton  S.  i^k^        purpose  under  the  general  corporation  laws  of  the  State  of  South 
'   *  Dakota,  or  its  assigns,  to  construct,  under  and  subject  to  the  condi- 

tions  and    limitations  hereafter  provided,  a  combined  railroad, 
wagon,  and  foot-passenger  bridge  across  the  Missouri  River,  at 
the  city  of  Yankton,  South  Dakota,  and  lay  on  and  over  said  bridge 
Railway,  wag-  railway  tracks  for  the  more  perfect  connection  of  any  and  all  raii- 
bridge.*^  ways  tnatnow  are,  or  which  may  hereafter  be,  constructed  to  the 

Missouri  River  at  the  city  of  Yankton,  or  to  the  river  on  the  oppo- 
site side  of  the  same,  near  the  city  of  Yankton,  and  build,  erect, 
and  lay  on  and  over  said  bridge  ways  for  wagons,  vehicles  of  all 
kinds,  and  for  the  transit  of  animals]^  and  to  provide  ways  for  foot 
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Tolls. 

ProvUo. 
Rules,  etc. 
Construcllou- 

Provisoi. 
Spans. 


Draw. 


passengers,  and  to  maintain  and  operate  said  bridge  for  the  pur-  .Use  by  raii- 
poses  aforesaid  ;  and  that* when  said  bridge  is  constructed  all  trains  '^^"^■• 
of  railroads  terminating  at  said  river,  and  on  the  opposite  side 
thereof,  at  the  city  of  Yankton,  South  Dakota,  shall  be  allowed  to 
cross  said  bridge  for  reasonable  compensation  to  be  made  to  the 
owners  of  the  same ;  and  if  the  amount  of  said  compensation  can 
not  be  agreed  upon  by  the  parties  the  same  shall  be  fixed  by  the 
Secretary  of  War.  The  owners  of  said  bridge  may  also  charge  and 
receive  reasonable  compensation  or  tolls  for  the  transit  over  said 
bridge  of  all  wagons,  oaiTiages,  vehicles,  animals,  and  foot  passen- 
gers: Provided^  That  the  Secretary  of  War  may  at  any  time  pre- 
scribe such  rules,  regulations,  and  rates  of  toll  for  transit  and  trans- 
portation over  said  bridge  as  may  be  deemed  proper  and  reasonable. 

Sec.  2.  That  any  bridge  built  under  the  provision.s  of  this  act 
may,  at  the  option  of  the  corporation  building  the  same,  be  built 
as  a  drawbridge,  or  with  unbroken  or  continuous  spans :  Provided, 
That  if  the  same  shall  be  made  of  unbroken  continuous  spans,  it 
shall  not  bo  in  any  case  of  less  elevation  than  fifty  feet  above  ex- 
treme high- water  mark,  as  understood  at  the  point  of  location,  to 
the  lowest  part  of  the  sui^erstructure,  with  straight  girders ;  nor 
shall  the  spans  of  said  bridge  be  less  than  three  hundred  feet  in  the 
clear  at  low- water  mark ;  and  the  piers  of  said  bridge  shall  be  par- 
allel with  the  current  of  the  river  at  high  water,  and  the  main 
spans  shall  be  over  the  main  channels  of  the  river :  And  promded 
alsOj  That  if  a  bridge  shall  be  built  under  this  act  as  a  drawbridge 
the  same  shall  be  constructed  as  a  pivot  drawbridge,  with  one  or 
more  diaws,  as  the  Secretary  of  War  may  prescribe,  and  with 
spans  of  not  les:?  than  two  hundred  feet  in  length  in  the  clear  on 
each  side  of  the  central  or  pivot  piers  of  the  draws,  and  the  next 
adjoining  spans  over  the  river  to  the  draws  shall  not  be  less  than 
two  hundred  and  fifty  feet  in  the  clear,  measured  at  low  water ; 
and  said  spans  shall  not  be  less  than  ten  feet  above  extreme  high- 
water  mark,  measuring  to  the  lowest  p^rt  of  the  superstructure  of 
the  bridge  ;  and  the  piers  of  said  bridge  shall  be  parallel  with  the 
current  of  the  river  at  high  water  :  And  protnded  also.  That  said 
draw  shall  be  opened  promptly,  upon  reasonable  signal,  without  Opening  draw, 
unnecestary  delay :  and  said  comj^any  or  corporation  shall  main- 
tain, at  its  own  expense,  from  sunset  till  sunrise,  such  lights  or  o  ther 
signals  on  said  bridge  as  the  Light-House  Board  shall  prescribe, 
and  such  sheer  booms  or  other  structures  as  may  be  necessary  to 
safely  guide  vessels,  rafts,  or  other  water  craft  safely  through  said 
channel  spans  or  draw  openings,  and  as  shall  be  designated  and 
required  by  the  Secretary  of  War :  And  provided  furtha;  That  the 
corporation  building  said  bridge  may,  subject  to  the  approval  of  bemader 
the  Secretary  of  War,  enter  upon  the  banks  of,  said  river,  either 
above  or  below  the  point  of  location  of  said  bridge,  and  confine  the 
flow  of  the  water  to  a  permanent  channel,  and  to  do  whatever  may 
be  necessary  to  accomplish  said  object,  but  shall  not  impede  or  ob- 
struct the  navigation  of  said  river,  and  shall  be  liable  in  damages 
for  all  injuries  to  private  property,  and  all  plans  for  such  works  or 
erections  upon  the  banks  of  the  river  shall  first  be  submitttd  to  the 
Secretary  of  War  for  his  approval :  And  provided  further ,  That  any 
bridge  built  under  the  provisions  of  this  act  shall  be  at  right  angles 
to  the  cuneut  of  the  river  st  high  water. 

Sec.  'A.  That  no  bridge  shall  be  erected  or  maintained  under  the    Unobst^ncted 
authority  of  this  act  which  shall  at  any  time  substantially  or  mate-  "*^v*»*"<^^- 
rially  o^)struct  the  free  navigation  of  said  river;  and  no  bridge 
shall  be  commenced  or  built  under  this  act  until  the  location  thereof 
and  the  plans  and  specifications  for  its  construction  shall  have 
been  submitted  to  and  approved  by  the  Secretary  of  War ;  and 
any  change  in  the  plan  of  such  construction  or  any  alteration  in  the    Secretary  o  f 
bridge  after  its  construction  shall  be  subject  to  the  like  approval :  war  to  approve 
and  whenever  eaid  bridge  shall,  in  the  opinion  of  the  Secretary  of  P^***^^'  ^^' 
War,  substantially  obslruct  the  free  navigation  of  said  river,  he  is 
hereby  authorized  to  cause  such  change  or  alteration  of  said  bridge 
to  be  made  as  will  effectually  obviate  such  obstruction;  and  all 
Buch  alterations  shall  be  made  and  all  such  obstructions  be  removed 


Lights,  etc. 
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at  the  expense  of  the  owner  or  owners^!  said  bridge,  or  the  por- 

sons  operating"  or  controlling  the  same ;  and  in  case  of  any  litiga- 

LitlKailon       *^^"  arising  from  any  obstruction  or  alleged  obstruction  to  the  free 

navigation  of  the  Missouri  River,  at  or  near  the  crossing  of  said 

bridge,  caused  or  alleged  to  be  caused  thereby,  the  cause  shall  be 

commenced  and  tried  in  the  circuit  courts  of  "the  United  States  of 

either  judicial  district  of  South  Dakota  or  Nebraska  in  which  the 

said  bridge  or  any  portion  of  such  obstruction  touches. 

lawful  struc-     Skc.  4.  That  any  bridge  built  under  this  act  and  according  to  ils 

ture  vnd  post  limitations  shall  be  a  lawful  structure,  and  shall  be  recognized  and 

route.  known  as  a  post  route,  upon  which  al^  no  higher  charge  shall  be 

•     made  for  tho  transportation  over  the  sam?  of  the  mails,  the  troops, 

and  munitions  of  war  of  the  United  States  than  the  rate  per  mile 

paid  for  their  transportation  over  the  railroad  or  public  highways 

leading  to  such  bridge.    The  United  States  shall  also  have  the 

right  to  construct,  without  charge  therefor,  telegraph  or  telephone 

lines  across  said  bridge. 

Amendment,     Sbc.  5.  That  Congress  may  at  any  time  alter,  am«nd,  or  repeil 

etc.  this  act.     ' 

Commence-     SEC.  6.  That  this  actshall  be  null  and  void  if  actual  construction 
pie?iou.     ^^^  ^^  *^®  bridge  herein  authorized  be  not  commenced  within  two  years, 
and  completed  within  four  years  from  the  date  hereof. 
Approved,  June  22,  1892. 


June  '^S.  ISd*'       CHi.P.  1 25.  —An  act  authorizing  t  h  j  Contmental  Bridge  Company  to  construct 
_1_.  -"-_  a  bridge  across  the  Rio  Grande  River  at  or  near  Brownsville,  Texas. 


-    Be  U  enacted  by  the  Senate  and  House  of  Sepresentativea  of  the  United 
Continental  States  of  America  in  Congress  assembled'^  That  the  Continental  Bridge 
Bridge  Com- Company,  by  and  with  the  consent  of  the  Government  of  Mexico, 
Er  Mff  e  ^*io  ^  li©^'6by  authorized  and  empowered  to  erect,  construct,  maintain, 
G r  a nd  e    del  and  operate  a  bridge  over  the  Rio  Grande  ^el  Norte  from  or  near 
Norte        at  Brownsville,  in  the  State  of  Texas,  to  or  near  the  city  of  Mata- 
Brownsville,  moras,  in  Mexico.    Said  bridge  shall  be  constructed  to  provide  for 
Railway  etc   ^^®  passage  of  railway  trains  and  street  railways  and  for  the  pas- 
bridge.  *'  sage  of  wagons  and  vehicles  of  all  kinds,  fof*  the  transit  of  animals, 
Toa  aJid  for  foot  passengers,  for  such  reasonable  rates  of  toll  as  may  be 

approved  from  time  to  time  by  the  Secretary  of  War. 
Lawful  struc      ^^^'  "'  Th«it  any  b!"idge  built  under  thi^  act  and  subject  to  its 
ture   and   post  limitations  shall  be  a  lawful  structure,  and  shall  be  recognized  and 
route.  known  as  a  post  route,  and  it  shall  enjoy  the  rights  and  privileges 

of  other  post  roads  of  the  United  States. 
Draw  ^^^*  ^'  "^^^^  ^^^  bridge  shall  ba  constructed  with  a  draw  of 

sufficient  capacity  to  afford  free  passage  to  such  vessels  and  boats 
Provisos.         as  navigate  said  river  :  Fromded,  That  said  bridge  shall  be  opened 
Opening  draw,  promptly  upon  reasonable  signal  for  the  passage  of  boats  and  other 
water  craft,  except  when  trains  are  passing  over  the  draw  ;  but  in 
no  case  shall  unnecessary  delay  occur  in  opening  the  draw  aft-er 
the  passage  of  trains,  or  at  any  other  time  ;  and  the  said  Conti- 
nental Bridge  Company  shall  maintain,  at  its  own  expense,  from 
Light*, etc.      sunset  to  sunrise,  such  lights  or  other  signals  on  said  bridge  as 
the  United  States  Light-House  Board  shall  prescribe.    And  no 
bridge  shall  be  erected  and  maintained  under  the  authority  of  this 
act  which  shall  at  any  time  substantially  or  materially  obstruct 
the  free  navigation  of  &aid  river ;  and  if  any  bridge  erected  under 
such  authority  shall,  in  the  opinion  of  the  Secretiary  of  War,  ob- 
struct such  navigation,  he  is  hereby  authorized  to  cause  such 
Changes  change  or  a"  tomtion  of  such  bridge  to  bo  made  as  will  effectually 

obviate  svich  obstruction  ;  and  all  such  alterations  shall  be  made 
and  all  such  obstructions  be  removed  at  the  expense  of  the  owner 
of  said  bridge.  And  in  ease  of  any  obstruction  or  alleged  obstruc- 
tion to  the  navigation  of  said  river,  caused  or  alleged  to  be  <?aused 
Litigation  ^7  ^*^^  bridge,  any  action  arising  thereon  may  be  brought  in  the 
circuit  court  of  the  United  States  in  which  any  portion  of  said  ob- 
struction or  bridge  may  be  located  :  Promded  further^  That  nothing 
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in  this  act  shall  be  so  construed  as  to  repeal  or  modify  any  of  the    General  I^l^v^> 
pt*o visions  of  law  now  existing  in  reference  to  the  protection  of  the  T^ot  moditipd. 
navigation  of  rivers,  or  to  exempt  thin  bridge  from  the  operation 
of  the  Bame. 

Sec.  4.  That  any  bridge  authorized  to  be  constructed  under  this 
act  shall  be  located  and  built  undei*  and  subject  to  such  regulations  warTo  approve 
for  the  security  of  navigution  of  said  river  as  the  Secretary  of  War  plans,  etc. 
shall  prescribe ;  and  to  secure  that  object  the  said  corporation 
shall,  at  least  three  months  previous  to  the  commencement  of  the 
construction  of  said  bridge,  submit  to  the  Secretary  of  War,  lor 
his  examination  and  approval,  a  design  and  drawing  of  the  bridge, 
%nd  a  map  of  the  location,  giving  the  high  and  low  water  lines 
upon  the  banks  of  the  river,  the  direction  and  strength  of  the  cur-  • 
rents  at  all  stages  of  the  water,  with  the  soundings  accurately 
showing  the  bed  of  the  stream,  and  the  location  of  any  other 
bridge  or  bridges,  such  map  to  be  sufficiently  in  detail  to  enable 
the  Secretary  of  War  to  judge  of  the  proper  location  of  said  bridge, 
and  shall  furnish  such  other  information  as  may  be  required  for  a 
full  and  satisfactory  understanding  of  the  subject ;  and  until  such 
plan  and  location  of  the  bridge  are  approved  by  the  Secretary  of 
War  the  bridge  shall  not  be  commenced  or  built ;  and  should  any 
change  be  made  in  the  plan  of  said  bridge  during  the  prog^ress  of 
construction,  such  change  shall  be  subject  to  the  approval  of  the 
Secretary  of  War, 

Sec.  5.  That  all  railroad  companies  desiring  the  use  of  said  bridge    use  by  other 
shall  have  and  be  entitled  to  equal  rights  and  privileges  relative  companies, 
to  the  passage  of  railway  trains  or  cars  over  the  same  and  over 
the  approaches  thereto,  upon  the  payment  of  a  reasonable  compen- 
sation for  such  use ;  and  in  case  the  owner  or  owners  of  said  bridge    „ 
jmd  the  several  railroad  companies,  or  any  one  of  them,  desiring     ^®'^'"®- 
such  use  shall  fail  to  agree  upon  the  sum  or  sums  to  be  paid  and 
upon  the  rules  and  conditions  to  which  each  shall  conform  in  using 
said  bridge,  all  matters  at  issue  between-  them  shall  be  decided  bv 
the  Secretary  of  War  upon  a  hearing  of  the  allegations  and  proofs 
of  the  parties. 

Sec.  6.  That  the  right  to  alter,  amend,  or  repeal  this  act  is    Amendment 
hereby  expressly  reserved ;  and  the  right  to  require  any  changes  etc. 
in  said  structure,  or  its  entire  removal,  at  the  expense  of  the 
owners  thereof,  whenever  Congress  shall  decide  that  the  public 
interest  requires  it,  is  also  expressly  reserved. 

Sec.  7.  That  it  shall  be  the  duty  of  the  Secretary  of  War,  on  ^,^g  ^  ^^^j, 
satisfactory  proof  that  a  necessity  exists  therefor,  to  require  the  gatlon. 
company  or  persons  owning  said  bridge  to  cause  such  aids  to  the 
passage  of  said  bridge  to  be  constructed,  placed,  and  maintained, 
at  their  own  cost  and  expense,  in  the  form  of  booms,  dikes,  piers,  or 
suitable  and  proper  structures  for  the  guiding  of  rafts,  steam- 
boats, and  other  water  craft  safely  through  the  passageway  as  shall 
be  specified  in  his  order  in  that  hnehalf ;  and  on  failure  of  the  com- 
pany or  persons  aforesaid  to  make  and  establish  such  additional  . 
structures  within  a  reasonable  time  the  said  Secretary  shall  pro- 
ceed to  cause  the  same  to  be  built  or  made  at  the  expense  of  the 
United  States,  and  shall  refer  the  matter  without  delay  to  the  At- 
torney-General of  the  United  States,  whose  duty  it  shall  be  to  in- 
stitute, in  the  name  of  the  United  States,  proceedings  in  any  circuit 
court  of  the  United  States  in  which  such  bridge  or  any  part  thereof 
is  located  for  the  recovery  of  the  cost  of  such  additional  structure ; 
and  all  moneys  accruing  from  such  proceedings  shall  be  covered 
into  the  Treasury  of  the  United  States. 

Sec.  8.  That  the  consent  of  the  authorities  of  the  Republic  of    consent  of 
Mexico  for  the  construction  of  said  bridge  shall  first  have  been  ob-  Mexico 
tained  before  said  bridge  shall  be  built  or  commenced. 

S"fcc.9.  That  this  act  shall  be  in  force  from  and  after  its  passage. 

Sec.  10.  That  this  act  shall  be  null  and  void  if  actual  construe-  commence- 
tion  of  the  bridfi^e  herein  authorized  be  not  commenced  within  two  ment  and  corn- 
years  and  completed  within  four  years  from  the  passage  of  this  act.  pietlon. 

Sec.  11.  That  Congress  is  hereby  authorized  to  alter,  amend,  or    Amendment 
repeal  this  act.  etc.  ' 

Approved,  June  22, 1892.  . 
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Jnne  22  1802        CHAP.  186.— An  act  authorizing  the  Quincy  Pontoon  Bridge  Gomp^kny  to  con- 
'  struct  and  maintain  a  pontoon  bridge  across  the  Mississippi  Blver  at  the  city 

of  Quincy,  In  the  State  of  Illinois. 

Quincy  Pon-     Be  it  enacted  by  the  Senate  and Hoitse  of  Bennsentatives  of  the  United 
toon    Bridge  State.9  of  America  in  Congress  asseynhledy  That  it  shall  be  lawful  for 
hrSie^^M^^H'  *^®  Q"incy  Pontoon  Bridge  Company,  its  successors  and  assigns,  to 
sippi  River  at  build,  construct,  and  maintain  a  pontoon  wagon  and  foot  bridge 
Qufiicy,  111.        across  the  Mississippi  River  at  a  point  suitable  to  the  interests  of 
navigation,  in  or  near  the  copporato  limits  of  the  city  of  Quincy. 
in  Adams  County,  in  the  State  of  Illinois,  and  extending  across 
said  river  to  the  Missouri  shore  opposite  to  said  cit;y\ 
Draw.  Sec.  2.  That  said  bridge  shall  be  constructed  with  a  suitable 

pontoon  draw  giving  not  less  than  four  hundred  feet  clear  channel 
way  for  each  navigable  channel  of  the  river,  and  such  other  open- 
ings for  the  passage  of  rafts  and  logs  as  in  the  opinion  of  the  Sec- 
Provuo.  retary  of  War  may  be  necessary:  Provided,  That  eaid  draws  shall 

Opening  draw.  ^  opened  promptly  upon  reasonable  signal  to  allow  the  passage  of 

boats. 
War^to  approve     ^^^*  ^'  '^^^  said  bridge  shall  be  built  and  located  under  and  sub- 
plans,  etc.  ject  to  such  regulations  for  the  security  of  the  navigation  of  said 
river  as  the  Secretary  of  War  shall  prescribe ;  and  to  secure  that 
object  the  said  parties  shall  submit  to  the  Secretary  of  War,  for 
his  examination  and  approval,  a  design  and  drawings  of  the  bridge, 
and  a  map  of  the  location,  giving,  for  the  space  of  one  mile  above 
and  one  mile  below  the  proposed  location,  the  topography  of  the 
banks  of  the  river,  the  shore  lines  at  low  and  high  water,  the  di- 
rection and  strength  of  the  currents  at  all  stages,  and  the  sound- 
ings, accurately  shr.wing  the  bed  of  the  stream,  the  locatidnof  any 
other  bridge  or  bridges,  and  shall  furnish  such  other  information 
as  njay  be  required  for  a  full  and  satisfactory  understanding  of 
the  subject ;  and  until  the  said  plan  and  location  of  the  bridge 
are  approved  by  the  Secretary  of  War  the  bridge  shsdl  not  becom- 
Changcs.         menoed  or  built,  and  should  any  changes  be  made  in  the  plan  of 
said  bridge  during  the  progress  of  construction  or  after  completion, 
such  changes  shall  be  subject  to  the  approval  of  tJie  Secretary  of 
Aids  to  navl-  War ;  and  the  said  bridges  shall  be  constructed  with  such  aids  to 
gallon.              the  passage  of  said  bridge,  in  the  form  of  booms,  dikes,  piers,  or 
other  suitable  and  proper  structures  for  confining  the  flow  of  water 
to  a  permanent  and  easily  navigated  channel,  for  a  distance  of  not 
less  than  one  mile  above  the  bridge  location,  and  for  the  guiding 
of  rafts,  steamboats,  and  other  water  craft  safely  through  the  draw 
and  raft  spans,  as  the  Secretary  of  War  shall  prescribe  and  order 
to  be  constructed  and  maintained  at  the  expense  of  the  company 
owning  said  bridge ;  and  the  said  structure  shall  be  at  all  times  so 
kept  and  managed  as  to  offer  reasonable  and  proper  means  for  the 
passage  of  vessels  through  said  structure. 
Lights,  etc.         Sec.  4.  That  the  said  parties  shall  maintain  at  their  own  expense, 
from  sunset  till  sunrise,  such  lights  or  other  signals  on  said  bridge 
■    as  the  Light-House  Board  shall  prescribe. 
Ameuiimen  t,      Sec.  5.  That  the  ri^ht  to  alter,  amend,  or  repeal  this  act,  or  any 
®^^-  part  thereof,  at  any  time,  by  the  Congress  of  tjbe  United  States,  is 
liereby  expressly  reserved ;  and  any  change  in  the  construction  or 
any  alteration  of  said  bridge  that  may  be  directed  at  any  time  by 
Congress  or  the  Secretary  of  War,  shall  be  at  the  expense  of  the 
owners  of  said  bridge  or  the  parties  operating  and  controlling  the 
same. 
Commence-     SEC.  6.  That  if  actual  construction  of  the  bridge  herein  author- 
ment  and  cnm-  j^ed  shall  not  be  commenced  within  one  year  and  completed  within 
pieuon.              three  years  from  the  elate  of  the  approval  of  this  act  the  rights  and 
privileges  hereby  gran  tad  shall  cease  and  be  determined. 
Approved,  June  22, 1892. 
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CHAP.  188.— An  act  for  the  relief  of  the  Kentucky  and  Indiana  Bridge  Com.    June  30, 1892. 
pany.  •  


Be  it  enacted  by  tfie  Senate  and  House  of  Bepi^eseniatives  of  the  United 
States  of  America  in  Cmigress  assenihUdt  That  the  Kentucky  and    Kentucky  and 
Indiana  Bridge  Company,  a  corporation  created  by  and  existing  comSauy     '^*^^ 
under  the  laws  of  the  Commonwealth  of  Kentucky,  be,  and  it 
hereby  is,  authorized  to  occupy  and  acquire  title  to  so  much  of  the    May    acquire 
land  of  the  Louisville  and  Portland  Canal,  the  property  of  the  part  of  land  of 
United  States,  as  is  now  occupied  by  the  south  abutment  of  the  pSnfaSd  Canaf 
said  Kentucky  and  Indiana  bridge  and  the  contiguous  trestles  in 
the  approach  thereto,  on  the  i^ayment  to  the  United  States  by  the 
said  bridge  company  of  the  fair  value  of  such  specified  tract,  to  be 
determined  by  agreement  between  the  said  Kentucky  and  Indiana 
Bridge  Comi)any  anil  the  Seci*etary  of  War. 

Approved,  June  30,  1892. 


CHAP.  148.-  An  act  to  amehd  the  charter  of  the  Ecklngton  and  Soldiers'     t„iv  r  iaoq 
Home  Railroad  Company.  _jmyD,  iwa. 

Be  it  ehacted  by  the  SenaJte  and  House  of  Representatives  of  the    Ecklngton 
United  States  of  Amet-icain  Congress  assembled^  That  the  charter  and  Soldiers' 
of  the  Ecklngton  and  Soldiers'  Home  Railway  Company  be,  and  Home  Railroad 
the  same  is  hereby,  amended  so  as  to  authorize  said  company  to    Extension  of 
lay  its  tracks  and  to  run  its  cars  thereon  through  and  along  the  tracks   author- 
following  nam^  streets  and  avenues :  Beginning  at  the  intersec-  *^^\  ^ 
tion  of  Fifth  and  G  streets  northwest,  east  along  G  street  to  New  v<X  ae,  p.  77. 
Jersey  avenue  and  First  street;  thence  south  along  First  street 
northwest  to  C  street  northwest;  thence  east  along  C  street  to 
New  Jersey  avenue ;  thence  south  along  New  Jersey  avenue  to  a 
point  in  tne  center  of  said  avenue  at  a  distance  of  not  less  than 
one  hundred  and  fifty  feet  from  the  north  curb  line  of  B  street 
north.    Returning  north  along  New  Jersey  avenue  to  D  street ; 
thence  west  on  D  street  to  First  street  northwest ;  thence  north  on 
First  street  to  G  street,  and  along  G  street  to  Fifth  street  north- 
west; also,  beginning  at  the  intersection  of  G  street  and  New 
Jersey  avenue ;  thence  across  New  Jersey  avenue  to  and  along  G 
street  to  North  Capitol  street ;  thence  north  along  North  Capitol 
street  to  New  York  avenue,  connecting  with  its  main  line  and 
North  Capitol  street  branch:  also  beginning  at  the  intersection  of 
Fifth  and  G  streets  northwest ;  thence  south  on  Fifth  strvset  to 
Louisiana  avenue ;  thence  southwesterly  on  Louisiana  avenue  to 
a  point  to  be  located  by  the  Commissioners  of  the  District  of 
Columbia,  east  of  Seventh  street  northwest,  and  returning  by 
the  same  route  to  the  said  point  df  beginning ;  also  beginning  at 
the  intersection  of  New  Jersey  avenue  and  C  street  northwest ; 
thence    east   on  C  street  to   Stanton  square ;    thence   around 
Stanton  square,  on  the  south  side  thereof,  to  C  street  northeast 
and  along  C  street  to  Fifteenth* street  northeast;  thence  north 
on  Fifteenth  street  to  D  street  northeast;    thence  west  on  D 
street  to  Fourth  street;  thence  south  on   Fourth  street  to  and 
along  C  street  to  New  Jersey  avenue  and  the  point  of  begin- 
ning:   Provided,   That  until  C  and   D  streets  shall  be   paved 
and  provided  with  sewers  to  Fifteenth  street  the  company  shall    ProHsoa, 
not  be  required  to  construct  its   road   beyond  Twelfth  street; 
also  beginning  at  the  present  terminus-  of  the  Ecklngton  and 
Soldiers'  Home  road  on  Fourth  street  extended,  thence  along  and 
wholly  outside  of  the  present  Bunker  Hill  road,  on  land  to  be  ac- 
quired by  said  company  by  gift  or  purchase  and  made  a  i)art  of    Bunker    Hill 
said    road,  to  a   point  to   b^    located    by    the   Commissioners  road, 
of  the  District  of  Columbia,  west  of  Brooks  station :    *    *    * 
Prodded,  That  the  construction  of  said  railroad  on  any  street    Approval    of 
where  there  are  or  may  be  any  mains,  fixtures,  or  appa  atus  per-  Secretary    of 
taining  to  the  Washington  Aqueduct  shall  be  subject  to  such  con-  on*stiSet«  xay- 
ditions  as  may  be  approved  by  the  Secretary  of  War,  which  con-  ing      water 
ditions  must  be  obtained  and  be  accepted  in  writing  by  said  company  mains,  etc. 
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l:)efore  commencing  any  work  on  such  street  and  no  steam  cars,  lo- 
comotives, or  passenger  or  other  cars  for  steam  railroads  shall  aver 
be  run  on  the  tracks  of  said  company  over  any  such  main,  fixture, 
Protection  of  or  apparatus.    The  said  railroad  shall  be  subject  to  the  require- 

water  pipes,  etc.  monta  of  section  fifteen  of  the  act  of  Congress  approved  February 

Vol. 36., p.  793.  twenty-eighth,  eighteen  hundred  and  ninety-one,  eatitled  "An  act 

to  incorporat3  the  Washington  and  Arlington  Railway  Company 

DepoHit  to  de-  of  the  District  of  Columbia."    The' said  company  shall,  before  coiti- 

fray  expenses,  mencing  work  on  said  railroad  on  such  street,  deposit  wilh  the 
Treasurer  of  the  United  States  to  the  ciedit  of  the  Washington 
Aqueduct  such  sum  as  the  Secretary  of  War  may  consider  necessary 
to  defray  all  the  expenses  that  may  be  incurred  by  the  United 
States  in  connection  with  the  inspection  Of  the  work  of  construction 
of  said  railroad  on  such  street,  and  in  making  good  any  damages 
done  by  said  company,  or  its  works,  or  by  any  of  its  contracting 
agents,  to  any  of  said  mains,  fixtures,  or  apparatus,  and  in  com- 
pleting, as  the  Secretary  of  War  may  deem  necessary,  any  of  the 
work  that  the  said  company  may  neglect  or  refuse  to  complete  and 
that  the  Secretary  of  War  may  consider  necessary  for  the  safety  of 
.said  mains,  fixtures,  or  apparatus,  and  the  said  company  shall  also 
deposit  as  aforesaid  such  further  sums  for  said  purposes  at  such 
times  as  the  Secretai'y  of  War  may  consider  necessary :  Provided, 
Disburse-  That  the  said  sums  shall  be  disbursed  like  other  moneys  appropri- 

ment«.  ated  for  the  Washington  Aqueduct^,  and  that  whatever  shall  remain 

of  said  deposits  at  the  end  of  one  year  after  the  completion  of  said 

Return  of  bai-  railroad  in  such  street  shall  be  returned  to  said  company  on  the 

ance.  order  of  the  Secretary  of  War,  with  an  account  of  their  disburse- 

ment in  detail :  Andpivvided  also^  That  disbursements  of  said  de- 
posits shall,  except  in  case  of  emergency,  be  made  only  on  the  or- 

miiia^**on*ne«-  ^^^'  ^^  *^®  Secretary  of  War.    The  exercise  of  the  rights  by  this 

lect,  etc.  act  granted  are  to  terminate  at  the  pleasure  of  the  Secretary  of 

War  in  case  of  persistent  neglect  by  said  company,  or  by  its  suc- 
cessors, to  make  the  deposits,  or  to  comply  with  any  of  the  condi- 
tions, requirements,  ana  regulations  aforesaid.    *    *    » 
Amendment,     SEC.  4.  That  Congress  reserves  the  right  to  alter,  amend,  or  ro- 

®^^-  peal  this  act. 

Approved,  July  5,  18J»2. 


July  5, 1892.         CHAP.  144.— An  act  to  incorporate  the  District  of  Oolmnbia  Suburban  Rail- 

way  Company. 

Beit  enactedfyj  the  8ey\ate  ami  Hous/eofBepresemtativesofihe  UnUed 
District  of  Co-  StMes  of  America  in  Conqress  assenibUd^  That  Richard  K.  Cralle, 
ban  RafiwS^y  Charles  E.  Creecy,  John  T.  Mitchell,  M.  P.  Morris,  J.  W.  Denver, 
Company  incor-  L.  G.  Hine,  Gilbert  Moyers,  S.  E.  Mudd,  Robert  A.  Howard,  W. 
porated.  I.  Hill,  John  W.  Childress,  J.  F.  Kenney,  D.  W.  Glassie,  Harry 

Incorporators.  Barton,  Philemon  W,  Chew,  T.  C.  Daniel,  G.  P.  Davis,  Jere  John- 
son and  L.  C.  Loomis,  and  their  associates  successors,  and  assigns, 
ai*e  hereby  created  a  body  corporate  by  the  name,  style,  and  title 
of  **The  District  of  Columbia  Suburban  Railway  Company,'-  and 
by  that  name  shall  have  perpetual  succession,  and  shall  be  able  to 
sue  and  be  sued,  plead  and  be  impleaded,  defend  and  be  defended, 
in  all  courts  of  law  and  equity  within  the  United  States,  and  may 
May  lay  tracks,  make  and  have  a  common  seal.  And  said  corporation  is  hereby 
etc.  authorized  to  construct  and  lav  down  a  single  or  double  track  rail- 

way, as  may  be  approved  by  the  Commissioners  of  the  District  of 
Columbia,  with  the  necessarjr  switches,  turn-outs,  and  other  me- 
chanical devices,  in  the  District  of  Columbia,  through  and  along 
Routes.  the  following  routes :  Beginning  at  the  dividing  line  between  the 

Biad.)n6bur^  District  of  Columbia  and  the  State  of  Maryland,  on  the  Bladens- 
'<>*^  burg  road,  and  running  thence  along  the  said  road  so  that  the  outer 

rail  of  said  railway  shall  not  be  more  than  five  feet  from  the  east- 
ern boundary  of  said  Bladensburg  road,  toH.  street  east:  thence 
west  on  H.  street  east  to  Seventh  street  east,  over  the  tracks  of  the 
Col  urn  bia  Ka  i  1  road . 
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Also  from  the  intersection  of  Florida  avenue  with  Twelfth  street  ^^  .Was  h  i u  g- 
northeast,  to  H  street  northeast,  on  Twelfth  street:  thence  west^°  ^  ^^' 
on  H  street  over  the  tracks  of  the  Columbia  road  to  Seventh 
street  east;  thence  south  on  Seventh  street  by  single  tra<?k  to  G 
street  east:  thence  west  on  G  street  by  single  track  to  First  street 
west ;  thence  by  a  route  to  be  laid  down  by  the  Commissioners  of 
the  District  of  Columbia  across  New  Jersey  avenue  to  the  tracks 
of  the  Capitol,  North  O  and  South  Washington  Railroad ;  thence 
on  the  tracks  of  the  last-named  road  on  G  street  to  Fourth  street, 
<'on tinning  west  on  G  street  west  to  Fifth  street ;  thence  south  on 
Fifth  street  west,  in  part  over  the  tracks  of  the  Metropolitan  liail- 
road,  to  Louisiana  avenue  :  thence  south-westerly  by  double  track 
on  Louisiana  avenue  to  a  point  to  be  located  by  the  Commissioners 
of  the  District  of  Columbia  east  of  Seventh  street  west.  Keturn- 
ing  north-easterly  on  Louisiana  avenue  to  Fifth  street  west ;  thence 
over  the  tracks  of  the  Metropolitan  Railroad  along  Judiciary 
Square  t-o  Fourth  street  west ;  thence  north  on  Fourth  street  west 
by  single  track  to  E  street  west ;  thence  east  on  E  street  by  single 
track  to  Eighth  street  east ;  thence  noi-th  by  single  track  on  Eighth 
street  to  H  street ;  thence  east  over  the  tracks  of  the  Columbia 
Railroad  to  Twelfth  street;  thence  north  on  Twelfth  street  to 
Florida  avenue : 


Sec.  2.  That  said  company  may  run  public  carriages  propelled  by 
cable,  electric,  or  other  mechanical  power : 


Motive  power 


Sec.  8.  That  it  shall  be  lawful  for  said  corporation,  its  successors 
or  assigns,  to  make  all  needful  and  convenient  trenches  and  exca- 
vations in  any  of  said  streets,  or  places  where  said  corporation  may 
have  the  right  to  construct  and  operate  its  road,  and  place  in  such 
trenches  and  excavations  all  needful  and  convenient  devices  and 
machinery  for  operating  said  railroad  in  the  manner  and  by  the 
means  aforesaid,  Bubject  to  the  approval  of  the  said  Commission- 
ers. But  whenever  such  trenches  or  excavations  shall  interfere 
with  any  sewer,  gas,  or  water  pipes,  or  any  subways  or  conduits, 
or  any  public  work  of  the  kind  which  has  been  ordered  by  the 
Commissioners,  then  the  expense  necessary  to  change  such  under- 
ground construction  shall  be  borne  by  the  said  railway  company: 
*  *  *  ProH(Ud  also,  That  the  construction  of  said  railroad  on 
any  street  where  there  are  or  may  be  any  mains,  fixtures,  or  ap- 
paratus pertaining  to  the  Washington  Aqiieduct  shall  be  subject 
to  such  conditions  as  may  be  approved  by  the  Secretary  of  War, 
which  conditions  must  be  obtained  and  be  accepted  in  writing  by 
said  company  before  commencing  any  work  ^n  such  street ;  and  no 
steam  cars,  locomotives,  or  passenger  or  other  cars  for  steam  rail- 
roads shall  ever  be  run  on  the  tracks  of  said  company  over  any 
such  main,  fixture  or  apparatus. 

The  said  railroad  shall  be  subject  to  the  requirements  of  section 
fifteen  of  the  act  of  Congress  approved  February  twenty-eighth, 
eighteen  hundred  and  ninety-one,  entitled  "An  act  to  incorporate 
the  Washington  and  Arlington  Railway  Company  of  the  District 
of  Columbia."  The  said  company  shall,  before  commencing  work 
on  said  railroad  on  such  street,  deposit  with  the  Treasurer  of  the 
United  States  to  the  credit  of  the  Washington  Aqueduct  such  sum 
as  the  Secretary  of  War  may  consider  necessary  to  defray  all  the 
expenses  that  may  incurred  by  the  United  States  in  connection 
with  the  inspection  of  the  work  of  construction  of  said  raih-oad  on 
such  street,  and  in  making  good  any  damages  done  by  said  com- 
pany, or  its  works,  or  by  any  of  its  contracting  agents,  to  any  of 
said  mains,  fixtures,  or  apparatus,  and  in  completing,  as  theSecre- 
tjary  of  War  may  deem  n^cjssary,  any  of  the  work  that  the  said 
company  may  neglect  or  refuse  to  complete  and  that  the  Secretary 
of  War  inay  consider  necessary  for  the  safety  of  said  mains,  fix- 
tares,  or  apparatus,  and  the  said  company  shall  also  deposit  as 
aforesaid  such  further  sums  for  said  purposes  at  sach  times  as  the 
Secretary  of  War  may  consider  necessary:  Provided^  That  the 
said  sum  shall  be  disbursed  like  other  moneys  appropriated  for 
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the  Washington  Aqueduct,  and  that  whatever  shall  remain  of  said 
w  f  h  1  ^©P^**^^  ***  t^®  ^^^  ^^  ^^®  y^*"-**  *^t«r  the  completion  of  said  rail- 

^^^lunj  of  bai-  ^^^  j^  g^^^jj^  street  shall  he  returned  to  said  company  on  the  order 

of  the  Secretary  of  War,  with  an  account  of  its  disbui^sement  in 

detail:   And  provided  also,   That  disbursements  of  said  deposits 

shall,  except  in  cases  of  emergency,  be  made  only  on  the  order  of 

Rights  to  ter-  the  Secretary  of  War.    The  exercise  of  the  rights  by  this  a/t 

Iect,^eU3.^'*  ***'^' granted  ate  to  terminate  at  the  pleasure  of  the  Socrotary  of  War 
in  case  of  porsistent  neglect  by  said  company,  or  by  its  suecebsors, 
to  make  the  deposits,  or  to  comply  with  any  of  the  conditions,  i-e- 
quirements,  and  regulations  aforesaid. 

♦  »  «  ♦  *  «  ♦ 

Co™i^J»ce-     ggc^  XI.  That  the  line  of  said  railway  company  shall  be  com- 

pietioi?     ^^  ^  raenced  within  six  months  and  completed  within  two  years  fi-om 
the  passage  of  this  act.  otherwise  this  act  shall  be  of  no  effect. 
«  «  *  ♦  *  «  * 

Amendment,     SEC.  23.  This  act  may  at  any  time  b§  altered,  amended,  or  re- 
«^c-  pealed  by  tlie  Ccmgress  of  the  United  States. 

*  *  *  It  *  «  » 

Approved.  July  5,  1892. 


July  13  1892.       CHAP.  167.— An  act  to  amend  an  act  entitled  ''An  act  to  authorize  the  Oregon 

and  Washington  Bridge  Company  u>  construct  and  maintain  a  bridf^e  across 

the  Columbia  River,  between  the  State  of  Oregon  and  the  State  of  Waahington, 
and  to  establish  it  as  a  ix>st  road." 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United 
Bridge  across  Stdtes  of  America  in  Congress  assembkdy  That,  **An  act  to  authoi^ 
bv^c^eaon'and  ^^^  the  Oregon  and  Washington  Bridge  Company  to  construct  and 
Washington  maintain  a  bridge  across  the  Columbia  River,  between  the  Stato 
Bridge  Com- of  Oregon  and  the  State  of  Washington,  and  to  establish  it  as  a 
pany.  p^g^  road,"  approved  March  twenty -fourth,  eighteen  hundred  and 

Time  for  con- °^'^®^^''  be  and  the  same  is  hereby,  extended,  revived,  and  de- 
struction   ex-  clared  to  be  in  full  force  and  eflFect  from  and  after  March  twenty- 
tended,  fourth,  eighteen  hundred  and  ninety-two.    Section  twelve  of  said 
Vol.  26,  ^.28.    g^^^  which  provides  that  said  act  shall  bo  null  and  void  if  actual 
'        '       construction  of  the  bridge  thoiein  authorized  be  not  commenced 
within  two  years  and  completed  within  four  years  from  the  date 
of  the  approval  thereof,  shall  be,  and  the  same  is  hereby,  so 
amended  that  the  time  within  which  said  bridge  is  required  to  be 
commenced  shall  ba  within  two  years  from  March  twenty-fourth, 
eighteen  hundred  and  ninety- two,  and  the  time  within  which  it  is 
required  that  said  bridge  be  completed  shall  be  within  four  years 
from  the  twenty-fourth  day  of  March,  eighteen  hundred  and  ninety- 
two. 
Approved,  July  13,  1892. 


July  13, 1892.        CHAP.  158.— An  act  making  appropriations  for  the  construction,  repair  and 
—  preservation  of  certain  public  works  or  rivers  and  harbors,  and  for  other  pur- 
poses. 

Beit  enacted  by  the  Scjutteand  Hoicse  of  Bepresentatives  of  the  .United 
AppjTopria-  States  of  America  in  Congress  assembled^  That  the  following  sums  of 
Md  harbo?J^"  money  be,  and  are  hereby,  appro]  )riated,  to  be  paid  out  of  any  money 
'      in  the  Treasury  not  otherwise  a])propriatea,  to  be  immediately 
available,  and  to  be  expended  under  the  direction  of  the  Secretary 
of  War  and  the  supervision  of  the  Chief  of  Engineers,  for  the  con- 
struction, completion,  repair,  and  ])reservation  of  the  public  works 
Harbors.         hereinafter  named: 
Camden,  Me.       Improving  harbor  at  Camden,  Maine:  Continuing  improvement, 

twelve  thousand  dollars. 
Rockland,  Me.     Improving  harbor  at  Rockland,  Maine:  Continuing  improvement, 
thirty  thousand  dollars. 


Digitized  by  VjOOQIC 


i 


LAWS  AFFECTING   CORPS   OF   ENGINEERS.  3489 

Improving  Mooseabec Bar,  Maine :  Ck)ntinuing improvement, fif-  Mooseabeo 
teen  thousand  dollars.  Bar,  Me. 

Improving  harbor  at  York,  Maine:  Completing  improvement,    York,  Me. 
nine  thousand  dollars. 

Improving  harbor  at  Portland,  Maine:  Completing  improvement,  Portland,  Me. 
thirty  thousand  dollars. 

Improvement  of  channel  in  Back  Cove,  Portland  Harbor,  Maine:  Back  Cove, 
Continuing  improvement,  twenty  thousand  dollars.  Portland,  Me. 

For  construction  of  breakwater  from  Mount  Desert  to  Porcu-  ^S^^^f^^ 
pine  Island,  Maine:  Continuing  improvement,  fifty  thousand  dol-igiand,  Me.^ 
lars.  breakwater. 

Improving  harbor  at  Belfast,  Maine:  Continuing  improvement,    Belfast,  Me. 
ten  thousand  dollars. 

Improving  harbor  of  refuge  at  Little  Harbor,  New  Hampshire,  Little  Harbor, 
Continuing  improvement,  thirty  thousand  dollars.  N.  H. 

Improving  harbor  at  Boston,  Massachusetts:  Continuing  im-  Boston,  Mass. 
provement,  by  deepening  and  widening  the  main  channel  to  a 
depth  of  twenty-seven  feet  and  a  width  of  one  thousand  feet,  three 
hundred  thousand  dollars,  of  which  ten  thousand  dollars  may,  in 
the  discretion  of  the  Secretary  of  War,  be  used  in  the  further  prose- 
cution of  the  work  in  Nantasket  Beach  Channel,  and  twenty-five 
thousand  dollars  in  extending  main  ship  channel  from  its  termi- 
nation at  the  southeast  corner  of  Grand  Junction  wharf  eastwardly 
towards  Jeffrey's  Point. 

Improving  hai'bor  at  Lynn,  Massachusetts :  Continuing  improve-    Lynn,  Mass 
ment,  ten  thousand  dollars :  Provided,  That  the  whole  or  any  por-    Proviso, 
tion  of  this  appropriation  may  be  expended  on  the  Western  chan- 
nel in  the  discretion  of  the  Secretary  of  War. 

Improving  harbor  of  refuge  at  Nantucket,  Massachusetts  :  Con-  Nantucket, 
tinning  improvement,  twenty-five  thousand  dollars.  ^ass. 

Improving  harbor  at  Newbury  port,  Massachusetts:  Continuing  Newbiwyport, 
improvement,  twenty  thousand  dollars.  Mass. 

Improving  harbor  at  Plymouth ,  Massachusetts :  Completing  im-  Plymouth, 
provement,  nine  thousand  five  hundred  dollars.  Mass. 

For  maintenance  of  works  in  harbor  at  Province  town,  Massa-  Provincetown, 
chusetts,  one  thousand  five  hundred  dollars.  Mass. 

Improving  harbor  at  Wareham,  Massachusetts :  Completing  im-  W  a  r  e  h  a  m , 
provement,  seven  thousand  two  hundred  and  thirty-six  dollars.       Mass. 

Improving  harbor  at  Hingham,  Massachusetts  :  Completing  im-  H  l  n  g  h  a  m, 
provement,  throe  thousand  dollars.  Mass. 

Improving  harbor  at  Hyannis,  Massachusetts:  Continuing  im-  H  yan  nls, 
provement,  six  thousand  dollars.  Mass. 

Improving  harbor  at  Vineyard  Haven,  Massachusetts :  Continu-  vineyard 
ing  improvement,  seven  thousand  five  hundred  dollars.  Haven,  Mass.    . 

Improving  national  harbor  of  refuge  at  Sandy  Bay  Cape  Ann,  Sandy  Bay, 
Massachusetts:  Continuing  improvement,  one  hundred  and  fifty  Cape  Ann,  Mass. 
thousand  dollars. 

Improving  harbor  at  Gloucester,  Massachusetts :  Continuing  im-  G i  o  n  ce s  t  er, 
provement,  forty  thousand  dollars.  Mass. 

Improving  harbor  at  Manchester,  Massachusetts:  Completing  Manchester, 
improvement,  six  thousand  eight  hundred  dollars.  Mass. 

Improving  harbor  at  New  &dford,  Massachusetts :  Continuing  New  Bedford, 
improvement,  seven  thousand  five  hundred  dollars.  Mass. 

Improving  inner  harbor  at  Marthas  Vinyard,  Massachusetts:  Marthas  Vine- 
Comi)loting  improvment,  two  thousand  five  hundred  dollars.  yard,  Mass. 

Improving  harbor  at  Salem,  Massachusetts:  Completing  im-  Salem, Mass. 
provement,  fourteen  thousand  dollars. 

Improving  harbor  at  Westport,  Massachusette  :  Completing  im-  Westport, 
provement,  one  thousand  dollars.  .  Mass, 

Improving  Canapitsit  Channel,  Massachusetts,  between  the  is-  canapitslt 
lands  of  Cuttyhunk  and  Neshawana,  completing  improvement,  four  Channel,  Mass. 
thousand  eight  hundred  dollars.  • 

Improving  harbor  at  Scituate,  Massachusetts:  Continuing  Im-  Scltuate, 
provement,  ten  thousand  dollars.  Mass. 

Improving  harbor  at  Winthrop,  Massachusette:  Continuing  im-  Winthrop, 
provement,  three  thousand  dollars.  Mass. 
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Kingston,     Improving   harbor   at  Kingston,  Massaohusetts,  and   the  ap- 
NOTth  Plym-  preaches  to  the  publio  wharves  of  said  port  and  of  North  Plymouth, 
outh,  Mass.        ten  thousand  dollars. 

Block  Island,     Improving  harbor  at  Block  Island,  Rhode  Island:  Completing 
R.  I.  iniprovement,  twenty-four  thousand  dollars. 

Newport,  R  I.     improving  harbor  at  Newport,  Rhode  Island,  including  the  re- 
moval of  the  spit  at  the  south  end  of  Goat  Island,  Continuing  im- 
provement, twenty-five  thousand  dollars. 
Point  Judith,     Constructing  harbor  of  refuge  at  Point  Judith,  Rhode  Island: 
^^^*^^^^^  Continuing  construction,  seventy-Sve  thousand  dollars:  Providedy 
^^'iso.  That  contracts  may  be  entered  into  by  the  Secretary  of  War  for 

Contracts.       such  materials  and  work  as  may  be  necessary  to  complete  the  pres- 
ent project  of  improvement,  to  be  paid  for  as  appropriations  may. 
Limit.  from  time  to  time,  be  made  by  law,  not  to  exceed  in  the  aggregate 

one  million  and  one  hundred  thousand  dollars,  exclusive  "of  the 
amount  heroin  and  heretofore  appropriated. 
Point  Judith     Improving  entrance  to  Point  Judith  Pond,  west  of  Point  Judith, 
Pond,  R.  I.         Rhode  Island,  seven  thousand/five  hundred  dollars. 

Bridgeport,     Improving  harbor  at  Bridgeport,  Connecticut:  Continiltng  im- 
Conn.  provement,  between  Inner  Beacon  and  Naugatuck  wharf,  twenty 

thousand  dollars. 
Black  Rock,     Improving  harbor  at  Black  Rock,  Connecticut:  Continuing  im- 
Conn.  provement,  five  thousand  dollars. 

New    Haven,     Constructing  breakwaters  at  New  Haven,  Connecticut:  Continu- 
waters     ^^^^^'  1°?  construction,  one  hundred  and  twenty  thousand  dollars. 
'    stonington,     Improving  harbor  at  Stonington,  Connecticut:  Cv>mpleting  im- 
Conn.  provement,  twelve  thousand  five  hundred  dollars. 

Ciinton,Conn.     Improving  harbor  at  Clinton,  Connecticut;  Continuing  improve- 
ment, two  thousand  dollars. 
F  i  V  e  -  m  i  1  e     Improving  harbor  at  Five-mile  River,  Connecticut:  Continuing^ 
River,  Conn.      improvement,  five  thousand  dollars. 

Duck  Island,     Improving  harbor  of  refuge  at  Duck  Island,  on  Long  Island 
Conn.  Sound,  Connecticut:  Continuing  improvement,  thirty-five  thou- 

sand dollars. 
New    Haven,     Improving  harbor  at  New  Haven,  Connecticut :  Continuing  im- 
Conn.  provement,  fifteen  thousand  dollars. 

Stamford,     Improving  harbor  at  Stamford,  Connecticut :  Fifteen  thousand 
Conn.  dollars,  not  less  than  one-half  of  which  shall  be  expended  on  the 

East  Branch. 
Cos  Cob  and     Improving  harbor  at  Cos  Cob  and  Miamus  River^  Connecticut, 
cJm  ^^         ""'  ®®^'®^  thousand  dollars. 
Buffalo,  N.  Y.      Improving  harbor  at  Buffalo,  New  York :  Continuing  improve- 
ment, three  hundred  thousand  dollars. 
*  Rouses  Point,     Constructing  breakwater  at  Rouses  Point,  New  York :  Complet- 
'^•^'  ing  improvement,  fifteen  thousand  dollars. 

CanarsleBay,     Improving  harbor  at  Canarsie  Bay,  New  York  :  Continuing  im- 
^-  ^'  provement,  five  thousand  dollars. 

Charlotte,     Improving  harbor  at  Charlotte,  New  York:   Continuing  im- 
N'  Y.  provement,  twenty-five  thousand  dollars. 

Dunklrk.N.Y.     Improving  harbor  at  Dunkirk,  New  York :  Continuing  improve- 
ment, twenty  thousand  dollars. 
Flushing     Improving  harbo.r  at  Flushing  Bay,  New  York  :  Continuing  im- 
Bay,  N.Y.  provement,  ten  thousand  dollars. 

Glen    Cove,     Improving  harbor  at  Glen  Cove,  New  York:    Continuing  im- 
N.  Y.  provement,  ten  thousand  dollars. 

G  o  w  a  n  u  8     Improving  Gowanus  Bay  channels.  New  York  :  Continuing  im- 
Day,  N.  Y.         provement,  one  hundre  1  thousand  dollars,  for  distribution  by  allot- 
ment between  the  Red  Hook  and  Gowanus  Creek  channels,  at  the 
discretion  of  the  Secretary  of  War. 
Bay    Ri^e     Improving  Bay  Ridge  channel,  Gowanus  Bay,  New  York  Har- 
Channel,N.  Y.    \^j>^  ^^w  York  :  Completing  improvement,  ninety-eight  thousand 
six  hundred  dollars. 
Great    Sodus     Improving  harbor  at  Great  Sodus  Bay,  New  York :  Continuing 
Bay, N.Y.  improvement,  fifteen  thousand  dollars. 

Greenport,     Improving  harbor  at  Greenport,  New  York;  Completing  im* 
^'  Y.  provement,  eleven  thousand  dollars, 
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Improving  harbor  at  Little  Sodus  Bay,  New  York  :  For  mainte-    Little    Sodus 
nance  of  existing  works  and  deepening  of  channel,  six  thousand    *^' 
dollars. 

Improving  harbor  at  Ogdensburg,  New  York :  Continuing  im-    Ogdensburg, 
provement,  forty  thousand  dollars.  ^'^' 

Improving  harbor  at  Oswego,  New  York  :  Continuing  improve-  Oswego,  N.  Y. 
ment,  forty  thousand  dollars. 

Improving  harbor  at  Rondout,  New  York:  For  repairs  to  exist-  Rondout,N.Y. 
ing  works,  five  thousand  dollars. 

Improving  Now  York  Harbor,  New  York:  Continuing  improve-  New  York, 
ment,  one  hundred  and  seventy  thousand  dollars.  ^'  ^• 

Improving  harbor  at  Saugerties,  New  Yoi'k :  To  maintain  the    Saugertles, 
dike  in  repair  and  to  remove  the  rocky  points  near  the  shore  end  ^•^• 
of  the  north  dike,  five  thousand  dollars. 

Improving  harbor  at  Port  Chester,  Now  York  :  Continuing  im-  Port  Chester, 
provement,  five  thousand  dollars.  ^•^• 

Improving  Tonawanda  Harbor  and  Niagara  River,  New  York :  Tonawanda 
Continuing  improvement^  seventy-five  thousand  dollars.  ra^iver  n*^*" 

Improving  channel  between  Staten  Island  and  the  New  Jersey  channel,  Stat- 
shore.  New  York  and  New  Jersey :  Continuing  improvement,  fif-  en  island  and 
teen  thousand  dollars.  New  Jersey. 

Improving  Arthur  Kill,  between  Staten  Island  and  New  Jersey    Arthur    Kill, 
shore.  Now  York  and  New  Jersey :  Continuing  improvement,  five  N- Y.  and  N.  j. 
thousand  dollars. 

Improving  harbor  at  Huntington,  New  York:  Continuing  im-  Huntington, 
provement,  6ve  thousand  dollars.  n.y. 

•  Improving  Buttermilk  Channel,  New  York  Harbor,  one  hundred    B utter m  lik 
thousand  dollars.  Channel,  N.  Y. 

Improving  harbor  at  Port  Jefferson  Inlet,  New  York  ;  Continu-  port  Jeffer- 
ing  improvement,  ten  thousand  dollars.  »"n,  N.  Y. 

Improving  harlx>r  at  Pultneyville,  New  York :  Continuing  im-  Puitneyviiie, 
provement,  one  thousand  dollars.  N.Y. 

.  Improving  Jamaica  Bay,  New  York :  Completing  improvement    Jamaica  Bay, 
in  accordance  with  plan  numbered  three  of  Lieutenant-(^olonel  N.  Y. 
Gillespie,  Corps  of  Engineers,   submitted   December  sixteenth, 
eighteen  hundred  and  ninety,  nine  thousand  four  hundred  and 
sixty  dollars. 

Improving  harbor  at  Raritan  Bay,  New  Jersey :  Continuing  im-    Raritan  Bay, 
provement,  forty  thousand  dollars,  one-half  of  which,  in  the  dis-^"'^- 
cretion  of  the  Secretary  of  War,  may  be  used  in  dredging  bar  be- 
tween South  Amboy  and  Great  Beds  Light. 

Improving  Key  port  Harbor,  New  Jersey  :  Continuing  imi)rovo-  Keyport,N.  J. 
ment,  five  thousand  dollars. 

Improving  harbor  at  Erie,  Pennsylvania :  Continuing  improve-    Erie,  Pa. 
ment,  forty  thousand  dollars. 

The  material  removed  in  improving  the  harbor  of  Philadelphia,     Philadelphia, 
Pennsylvania  and  New  Jersey,  in  accordance  with  the  plan  adopted  ^^• 
by  Congress  in  the  act  of  September  nineteenth,  eighteen  hundred 
and  ninety,  under  appropriations  heretofore  made,  or  any  part  of 
said  material,  may  be  deposited  in  any  placc^or  places  approved  by    Deixwltof  ma- 
the  engineer  officer  in  charge  of  the  work :  Fmvidai,  That  the  full  teriai. 
amount  of  material  to  be  deposited  and  spread  on  League  Island,    [r^^^\ 
as  provided  for  under  the  existing  contract,  shall  be  so  deposited    ^^^sueisiana 
and  spread  before  the  completion  of  the  work  covered  by  tne  con- 
tract ;  and  all  acts  or  parts  of  acts  inconsistent  or  in  conflict  with 
this  provision  are  hereby  repealed. 

Improving  Delaware  "Breakwater,  Delaware:  Continuing  im-  Delaware 
provement,  fifty  thousand  dollars.  Breakwater, 

Improving  harlwr  at  Wilmington,  Delaware:  Continuing  im-^nmijigt^n 
provement,  forty  thousand  dollars.  Del.  * 

Improving  harbor  at  Cambridge,  Maryland:  Completing  im-    Cambridge, 

?rovement,  seven  thousand  seven  hundred  and  thirty-seven  dollars :  ^^* 
*/  ovided,  That  no  part  of  said  sum  shall  be  expended  above  the    Provitio. 
bridge  until  the  draw  in  said  bridge  shall  have  been  widened  suffi-  .  Kemoval  of 
ciently  to  accommodate  the  commerce  on  the  river.  draw. 

Improving  harbor  at  Norfolk  and  its  approaches,  Virginia :  Con-    Nor(oUt,yai 
tlnuing  improvement,  one  hundred  and  fifty  thousand  aoUars. 
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Improving  harbor  at  Onancock,  Virginia :  Completing  improve- 
ment, six  thousand  five  hundred  and  eleven  dollars. 

Improving  harbor  at  Cape  Charles  City',  Virginia,  and  its  ap- 
proaches; Continuing  improvement,  ton  thousand  dollars,  to  be 
expended  in  di'edging  and  for  such  prot  ctive  works  as  are  recom- 
mended by  the  engineer :  Frovided^  That,  before  any  Government 
money  shall  be  expanded  in  the  improvement  of  this  harbor  or  any 
of  its  approaches,  the  owners  of  the  basin  forming  the  harbor  and 
the  channel  or  canal  leading  thereto,  or  connecting  said  harbor 
withe  Cherrystone  Inlet,  shall  execute,  or  cause  to  be  executed,  and 
file  with  the  Secretary  of  War  an  instrument  in  writing,  satisfac- 
tory to  the  said  Secretai-y  of  War,  giving  to  any  and  all  vessels, 
upon  any  and  all  occasions  for  all  time  to  come,  the  right  to  enter 
and  remain  in  said  harbor  and  transact  business  therein  without 
charge,  except  legitimate,  usual,  and  reasonable  wharf  charges  to 
be  determined  by  the  Secretary  of  War  in  event  of  disagreement 
and  shall  further  legally  dedicate  .or  cause  to  be  dedicated  to  pub- 
lic use  an  approach  to  the  wharves  of  said  harbor  from  the  nearest 
public  highway  of  not  less  than  forty  feet  in  width,  to  be  approved 
by  the  Secretary  of  War. 

Improving  harbor  at  Beaufort,  North  Carolina:  Continuing  im- 
provement, ten  thousand  dollars. 

Improving  harbor  at  Charleston,  including  Sullivan  Island  and 
Mount  Pleasant  Shore,  South  Carolina :  Continuing  improvement, 
two  hundred  and  twenty-five  thousand  dollars:  Provided,  That  con- 
tracts may  be  entered  into  by  the  Secretary  of  War  for  such  ma- 
terials and  work  as  may  be  necessary  to  complete  the  present  project 
of  improvement,  to  be  paid  for  as  appropriations  may  from  time  to 
time  be  made  by  law,  not  to  exceed  in  the  aggregate  one  million 
nine  hundred  and  fifty-three  thousand  dollars,  exclusive  of  the 
amount  herein  and  heretofore  appropriated. 

.  Improving  harbor  at  Georgetown,  South  Carolina :  Completing 
improvement,  twelve  thousand  dollars. 

Improving  harbor  at  Winyaw  Bay,  South  Carolina:  Continuing 
improvement,  one  hundred  thousand  dollars. 

Improving  harbor  at  Brunswick,  Georgia :  Completing  improve- 
ment, twenty-seven  thousand  five  hundred  dollars. 

Improving  Cumberland  Sound,  Georgia:  Continuing  improve- 
ment, one  hundred  and  seventy  thousand  dollars. 

Improving  harbor  at  Savannah,  Georgia:  Continuing  improve- 
ment, three  hundred  and  eighteen  thousand  seven  hundred  and 
fifty  dollars  :  Pwvkkdy  That  contracts  may  be  entered  into  by  the 
Secretary  of  War  for  such  materials  and  work  as  may  be  necessary 
to  complete  the  present  project  of  improvement,  to  be  paid  for  as 
appropriations  may  from  time  to  time  be  made  by  law,  not  to  ex- 
ceed in  the  aggregate  two  million  eight  hundred  and  thirty-one 
thousand  two  hundred  and  fifty  dollars,  exclusive  of  the  amount 
herein  and  heretofore  appropriated. 

Improving  harbor  at  Darien,  Georgia :  Continuing  improvement, 
twenty-five  thousand  dollars. 

Improving  harbor  at  Aiialachicola  Bay  and  River,  Florida :  Con- 
tinuing improvement,  twenty  thousand  dollars. 

Improving  harbor  at  Fensacola,  Florida :  Continuing  improve- 
ment, to  obtain  twenty-four  feet  of  water  by  dredging,  seventy-five 
thousand  dollars. 

Improving  harbor  at  Tampa  Bay,  Florida :  Completing  improve- 
ment, ten  thousand  dollars. 

Improving  entrance  to  harlxjr  at  Key  West,  Florida :  Continuing 
improvement,  seventy-five  thousand  dollars. 

Improving  harlx)r  at  Saint  Augustine,  Florida:  Completing  im- 
provement, ten  thousand  dollars. 

Improving  harbor  at  Mobile,  Alabama:  Continuing  improve- 
ment, two  hundred  and  twelve  thousand  five  hundred  dollars :  Pro- 
vided, That  contracts  may  be  entered  into  by  the  Secretary  of  War 
for  such  materials  and  work  as  may  be  necessary  to  complete  the 
present  project  of  improvement,  to  be  paid  for  as  appropriations 
may  from  time  to  time  be  made  by  law,  not  to  exceed  in  the  ag- 
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gregate  one  million  one  hundred  and  eighty-one  thousand  three     Wmit. 
hundred  dollars,  exclusive  of  the  amount  herein  and  heretofore  ap- 
propriated. 

Improvin«r  mouth  and  passes  of  Calcasieu  River,  Louisiana:    Calcasieu 
Continuing  improvement,  one  hundred  thousand  dollars,  of  which  *"V®''  ^^ 
twenty  thousand  dollars  or  so  much  thereof  as  may  be  necessary, 
may,  in  the  discretion  of  the  Secretary  of  War,  be  used  on  the  in- 
ner bars. 

Improving  and  maintaining  ship  channel  in  Galveston  Bay,    Galveston 
Texas,  from  Bolivar  Channel  through  Morgan's  Cut  and  the  chan-  Bay,  Tex. 
nel  constructed  thi*ough  Morgan's  Point  to  the  San  Jacinto  River: 
Continuing  improvement,  forty  thousand  dollars. 

Improving  harbor  at  Sabine  Pass,  Texas :  Continuing  improve-     Sabine  Pass, 
ment,  thre3  hundred  and  fifty  thousand  dollars.  '^®*- 

Improving  channel  in  West  Galveston  Bay,  in  accordance  with    West  Qalves- 
plan  recommended  by  Major  Charles  J.  Alien,  Corps  of  Engineers,  ^^  ^^y*  '^®^' 
submitted  December  twelfth,  eighteen  hundred  and  ninety,  and 
printed  in  House  P^xecutive   Document   Numbered  Twenty- two, 
Fifty-second  Congress,  first  session,  fifteen  thousand  dollars. 

Improving  harbor  at  Ashtabula,  Ohio:    Continuing  improve-    Ashtabula, 
ment,  seventy  thousand  dollars,  a  portion  of  which  may  be  used,  ^^**^- 
in  the  discretion  of  the  Secretary  of  AVar,  in  removing  the  ledge 
of  rocks  on  the  west  side  of  the  river  channel  inside  the  mouth. 
The  Secretary  of  War,  is  hereby  authorized  to  grant  permission, 
under  such  regulations  and  orders  as  may  be  prescribed  by  him, 
to  the  Lake  Shore  and  Michigan  Southern  Railway  Company  to    Removal    of 
remove  so  much  of  the  easterly  Government  pier  at  the  port  of  P^^' "'  P**^^- 
Ashtabula  as,  in  his  judgment.|may  be  removed  without  detriment 
to  the  navigation  and  commerce  of  the  port :  ProvkUd,  That  said     Proviso. 
railway  company  shall,  at  its  own  cost  and  expense,  construct  a  pier    construction 
further  eastward  on  its  own  ground,  to  answer  the  purpose  of  the  of  new  ^ier. 
one  removed  ;  the  new  pier  to  be  constructed  under  plans  to  be  ap- 
proved by  the  Secretary  of  War.    And  the  space  between  where 
the  old  pier  was  and  the  new  pier  shall  be  dredged  to  a  depth  to 
be  prescribed  by  the  Secretary  of  War,  at  the  expense  of  said  com- 
pany, and  be  maintained  at  such  depth  by  said  company  ;  and  the 
Government  of  the  United  States  shall,  at  all  times,  have  the  use  ernment  ves" 
of  said  substituted  pier  for  its  own  vessels  free  of  cost  or  charges.  sei«. 

Improving  harbor  at  the  mouth  of  Black  River,  Ohio :  Continuing    Black   River, 
improvement,  twenty  thousand  dollars.  ^*^^- 

Improving  harbor  at  Cleveland,  Ohio :  Continuing  improvement,     Cleveland, 
one  hundred  thousand  dollars.  ^^^^• 

Improving  harbor  at  Fairport,  Ohio :  Continuing  improvement,    Fairport, 
thirty-five  thousand  dollars.  ^*^*^- 

Improving  harbor  at  Huron,  Ohio:  Continuing  improvement,     Huron. Ohio, 
fifteen  thousand  dollars. 

Improving  harbor  at  Sandusky,   Ohio:  Completing  improve-    Sandusky, 
ment,  forty-one  thousand  seven  hundred  and  twelve  dollars,  apart^^^^' 
of  which  may  be  used,  in  the  discretion  of  the  Secretary  of  War, 
in  removing  shoal  at  outer  approach  to  harbor. 

Improving  harbor  at  Toledo— straight  channel  through  Maumee    Toledo,  Ohio. 
Bay— Ohio :  Continuing  improvement,  two  hundred  thousand  dol- 
lars, a  part  of  which  may  be  used,  in  the  discretion  of  the  Secre- 
tary of  War,  in  removing  shoal  in  old  channel,  and  in  extending 
the  improvement  up  the  Maumee  River. 

Improving  harbor  at  Vermillion,  Ohio :  For  repairs  and  dredg-    Vermillion, 
ing,  two  thousand  dolhirs.  Ohio. 

Improving  Conneaut  Harbor,  Ohio:  For  relocation  of  channel    Conneaut, 
and  construction  of  new  piers  (Scheme  B,  of  Engineer's  report),  Ohio, 
forty  thousand  dollars. 

Improving  harbor  at  Port  Clinton,  Ohio:  Continuing  improve-    Port  Clinton, 
ment,  ton  thousand  dollars,  of  which  one  thousand  two  hundred  Ohio, 
dollars  are  to  be  paid  to  Charles  Roose,  of  Oak  Harbor,  Ohio,  in    CharlesRoose 
full  satisfactiiin  for  the  necessary  portion  of  the  sand  beach  ad-    Payment  to 
iolning  the  inner  end  of  the  west  revetment  at  Port  Clinton  Har- 
bor, as  recommended  by  the  War  Department,  and  in  compliance 
with  the  settlement  authorized  by  the  act  of  Congress  entitled 
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Vol.  24, p. 314.    "An  act  making  appropriations  for  the  construction,  repair,  and 

preservation  of  certain  public  works  on  rivers  and  harbors,  and 

for  other  purposes,"  approved  August  fifth,  eighteen  hundred  and 

eighty-six. 

Michigan  City,     Improving  outer  harbor  at  Michigan  City,  Indiana :  Continuing 

Ind.  improvement,  thirty  thousand  dollars. 

Improving  inner  harbor  at  Michigan  City,  Indiana :  Completing 
improvement,  fifteen  thousand  dollars. 
Calumet,  ni.        Improving  Calumet  Harbor,  Illinois :  For  maintenance  of  exist-, 

ing  works,  fifteen  thousand  dollars. 
Chicago, 111.        Improving  harbor  at  Chicago,  Illinois:  Completing  improve- 
ment, seventy-two  thousand  dollars ;  and  the  engineer  in  charge 
of  the  harbor  is  directed,  in  his  next  report,  to  submit  what,  if 
any,  improvement  should  be  made  by  the  Government  in  Chicago 
River,  and  the  cost  of  same. 
Wankegan,     Improving  harbor  at  Waukegan,  lUiiiois:  Continuing  improve- 
^^^'  ment,  twenty-five  thousand  dollars. 

Charlevoix,     Improving  harbor  at  Charlevoix  and  entrance  to  Pine  Lake, 
Mich.  Michigan :  Continuing  improvement,  ti?n  thousand  dollars. 

Frankfort,     Improving  harbor  at  Frankfort,  Michigan  :  Continuing  improve- 
^^<^^'  ment  and  repairs,  ten  thousand  dollars. 

Grand  Haven,     Improving  harbor  at  Grand  Haven,  Michigan;  Continuing  im- 
^^^'^-  provement,  ninety  thousand  dollars. 

Grand Marais,     Improving  harbor  of  refuge  at  Grand  Marais,  Michigan:  Con- 
Mich,  tinning  improvement,  thirty  thousand  dollars. 

Manistee,     Improving  harbor  at  Manistee,  Michigan :  Continuing  improve- 

Mich.  ment  and  for  repairs,  Rliy  thousand  dollars :  Providtdy  That  no 

Proviso.  part  of  this  sum  shall  bo  used  in  aid  of  the  inner  navigation  until 

Piotection  of  the  city  authorities,  or  private  owners,  have  taken  proper  steps  to 

banks.  prevent  erosion  of  the  banks  and  the  washing  of  silt  into  the  bed 

of  the  river. 
Holland, Mich.     Improving  harbor  at  Holland  (Black  Lake),  Michigan  :  Contin- 
uing improvement,  five  thousand  dollars. 
Monroe,  Mich.     Improving  harbor  at  Monroe,  Michigan :  Continuing  improve- 
ment and  maintenance,  ten  thousand  dollars. 
M  uakegon,     Improving  harbor  atMuskegon,  Michigan:  Continuing  improve- 
^*^*^-  ment,  seventy-five  thousand  dollars. 

Onto  n  agon.     Improving  harbor  at  Ontonagon,  Michigan:  Continuing  improve- 
Mlch.  ment,  twenty  thousand  dollars. 

Mfh^^^*^^'     Inaproving  harbor  at  Pentwater,  Michigan:    Continuing   im- 
^  '  provement,  five  thousand  dollars. 

Sand    Beach,     Improving  harbor  of  refuge  at  Sand  Beach,  Michigan:  For  re- 
Mich,  pairs,  custody,  control  of  harbi^r,  dredging  and  beginning  construc- 
tion of  permanent  superstructure,  one  hundred  and  fifty  thousand 
dollars. 
Saint  Joseph,     Improving  harbor  at  Saint  Joseph,  including  Benton  Harbor 
Mich.                Canal,  Michigan:  Continuing  improvement,   sixty  thousand  dol- 
lars, of  which  one  thousand  dollars  may  be  expended  on  the  Saint 
Joseph  River,   in  the  discretion  of  the  Secretary  of  War,     The 
Use  of  dam.     Cincinnati,  Wabash  and  Michigan  Railroad  Company,  owners  of 
the  lands  abutting  on  the  north  side  of  Saint  Joseph  River  and 
harbor,  shall  have  the  right  to  load  and  unload  freight  over  the 
east  three  hundred  feet  of  the  wing  dam  or  wall  constructed  at  the 
entrance  to  Benton  Harbor  Canal,  in   the  harbor  at  Saint  Joseph, 
Michigan,  under  such  regulations  and  orders  as  may  be  approved 
by  the  Secretary  of  War;  said  right  to  bo  at  any  time  revocable 
by  him  or  Congress,  af te  r  twenty  days'  notice  to  said  company; 
and  in  consideration  thereof  the  said  railroad  company  shall,  at 
their  own  proper  cost  and  expense,  rebuild,  repair,  renew,  and 
protect  the  said  three  hundred  feet  of  wing  dam;  all  such  rebuild- 
ing, repairs,  and  renewals  to  be  done  under  the  direction  of  the 
Chief  of  Engineers  of  the  United  States  Army. 
South  Haven,     Improving  harbor  at  South  Haven,  Michigan;  Continuing  im- 
Mich.                 provement  ten  thousand  dollars. 

White   Lake,     Improving  harbor  at  White  Lake,  Michigan:  Continuing  im- 
Mlch.  provement,  five  thousand  dollars. 
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Improving    harbor  at  Marquette,    Michigan:  Continuing  im-    Mar  quia  tte, 
provement,  eighty  thousand  dollars.  ***^°- 

Improving  harbor  at  Ludington,  Michigan:    Continuing  im-    J^udlnifton, 
provem..nts,  five  thousand  dollars.  Mich. 

Improving  harbor  at  Petosky,  Michigan  :  Continuing  improve-  ^^^  t  o  s  k  y , 
ment,  twenty  thousand  dollars,"  which  amount,  together  with  the  ^***^^ 
sum  appropriated  for  this  harbor  in  the  act  of  September  nine-    vol. 26, p.  488. 
teenth,  eighteen  hundred  and  ninety,  shall  be  used  in  the  improve- 
ment of  the  harbor  according  to  the  plans  for  the  smaller  of  the 
two  projects  submitted  in  the  report  of  December  twenty -first, 
eighteen  hundred  and  eighty-nine,  and  printed  in  the  annual  re- 
por.t  for  eighteen  hundred  and  ninety,  pages  twenty-six  hundred 
and  seventy-four  and  twenty-six  hundred  and  seventy-five. 

Improving  harbor  at  Saugatuck,  Michigan :  Continuing  improve-  MfS^***'**^*^* 
ment,  five  thousand  dollars.  ^  ' 

Improving  harbor  at  AhnapeejWisconsin :  Continuing  improve-    Aiiiiapee,wis. 
ment,  seven  thousand  dollars. 

Improving  harbor  at  Green  Bay,  Wisconsin,  twenty-five  thou-^^®®^  Bay, 
sand  dollars,  to  be  expended  on  the  existing  project  and  in  secur- 
ing a  sixteen-foot  channel,  in  accordance  with  the  recommendation 
of  Major  James  F.  Gregory,  Corps  of  Engineers,  submitted  under 
date  of  February  twelfth,  eighteen  hundred  and  ninety-two :  Pro-    Proviso, 
videdy  That  five  thousand  dollars  of  said  sum  may,  in  the  discretion 
of  the  Secretary  of  War,  be  expended  on  the  Fox  River,  below  De    Fox  River. 
Pere,  Wisconsin. 

Improving  harbor  at  Kenosha,  Wisconsin :  Continuing  improve-    Kenosha, Wis. 
ment,  fifteen  thousand  dollars,  not  exceeding  two  thousand  five 
hundred  dollars  of  which  may  be  expended  in  dredging  the  inner 
harbor. 

Improving  harbor  at  Kewaunee,  Wisconsin :  Continuing  improve-  ^  ewaunee. 
ment,  thirty  thousand  dollars. 

Improving  harbor  at  Manitowoc,  Wisconsin:    Continuing  im-^^*^^'*^^**^ 
provement,  and  maintenance,  twenty-eight  thousand  dollars. 

Improving  harbor  of  refuge  at  MilwauTcee,  Wisconsin :  Continu-    Milwaukee, 
ing  improvement,  seventy- five  thousand  dollars. 

Improving  harbor  at  Milwaukee,  Wisconsin:  Completing  im- -Milwaukee, 
provement,  fourteen  thousand  dollars.  ^^' 

ImproYing  harbor  at  Port  Washington,  Wisconsin :  Completing    Port  Wash- 
improvement,  six  thousand  five  hundred  dollars.  ington.wis. 

Improving  harbor  at  Racine,  Wisconsin :  Continuing  improve-    Racine,  Wis. 
ment,  twenty-five  thousand  dollars. 

Improving  harbor  at  Superior  Bay  and  Saint  Louis  Bay,  Wiacon-  sal'nt'^^Lfou^B 
sin :  Continuing  improvement,  seventy  thousand  dollars,  a  portion  bays,  Wis. 
of  which  may,  in  the  discretion  of  the  Secretary  of  War,  be  used 
in  dredging  in  Superior  Bay  along  the  dock  line  between  the  Que- 
bec Channel  and  the  main  channel  0])po8ite  the  base  of  Connor's 
Point. 

Improving  harbor  at  Sheboygan,  Wisconsin:  Continuing  im-  y^^^^^^^^^ 
provement,  twenty -five  thousand  dollare. 

Improving  harbor  at  Ashland,  Wisconsin :  Continuing  improve-    Ashland,  wia. 
ment,  forty-five  thousand  dollars. 

Improving  harbor  at  Two  Rivers,  Wisconsin :  Continuing  im-  wisT^    Kivers, 
provement,  three  thousand  dollars.  ' 

Improving  harbor  of  refuge  at  Sturgeon  Bay  Canal,  Wisconsin :  cwia?^^ 
For  maintenance  of  channel  and  piers,  five  thousand  dollars.  *       * 

Improving  harbor  at  Oconto,  Wisconsin :  To  maintain  works,    ^^^^^^'  Wis. 
three  thousand  dollars.  r»  i    v  «< 

Improving  harbor  at  Duluth,  Minnesota,  including  repairs  to  the    ^^^^^'^  *'^^- 
canal,  piers,  the  channel  on  the  north  shore  of  Saint  Louis  Bay, 
and  the  Saint  Louis  Kiver,  one  hundred  and  twenty-five  thousand 
dollars,  of  which  forty-five  thousand  dollars,  or  so  much  thereof  as 
may  be  necessary,  may  be  used,  in  the  discretion  of  the  Secretary 
of  War,  in  the  channel  of  Saint  Louis  River  above  Grassy  I*oint. 
And  the  Secretary  of  War  is  hereby  directed  to  cause  an  investi-     Inveatlgation 
gation  to  be  made  into  the  question  of  ownership  of  the  ground  on  occupied    Sy 
which  is  located  the  canal,  canal  entrances,  and  piers  in  this  har-  canal,  etc 
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bor,  with  the  view  of  determining  whether  the  grant  and  convey- 
ance made  by  the  city  of  Duluth,  dated  January  ninth,  eighteen 
hundred  and  eighty-eight,  to  the  United  States,  and  accepted  by 
Vol.  25.  p.  407.  the  United  States  in  the  river  and  harbor  act  of  August  eleventh, 
eighteen  hundred  and  eighty-eight,  covers  the  s^me  in  fall,  and 
make  report  thereof  to  Congress,  and  should  it  appear  that  a  por- 
tion of  the  ground  on  which  is  located  said  canal,  canal  entrances, 
and  piers  has  not  yet  been  vested  in  the  United  States,  to  make 
Buch  recommendations  as  may  be  necessary  to  the  end  that  all  the 
ground  pertaining  to  said  canal,  canal  entrances,  and  piers  may 
become  the  property  of  the  United  States. 
Grand  Marals,     Improving  harbor  at  Grand  Marais,  Minnesota:  Continuing  im- 
Minn,  provement,  ten  thousand  dollars. 

Agate  Bay,  Improving  harbor  at  Agate  Bay,  Minnesota:  Continuing  im- 
Minn.  provement,  thirty  thousand  dollars. 

Humboldt,  Improving  harbor  and  bay  at  Humboldt,  California:  Continuing 
Cai.  improvement,  one  hundred  and  fifty  thousand  dollars :  Frovidedj 

FrovUo.  That  contracts  may  be  entered  into  by  the  Secretary  of  War  for  such 

materials  and  worl^  as  may  be  necessary  to  complete  the  present  pro- 
Contracts,       ject  of  improvement,  to  be  paid  for  as  appropriations  may  from  time 
to  time  be  made  by  law,  not  to  exceed  in  the  aggregate  one  million 
Limit.  five  hundred  and  sixty-five  thousand  one  hundred  and  fifteen  dol- 

lars, exclusive  of  the  amount  herein  and  heretofore  appropriated. 
Oakland,  Cal.     Improving  harbor  at  Oakland,  Oalifornia:  Continuing  improve- 
ment, one  hundred  and  fifty  thousand  dollars. 
Wilmington,     Improving  harbor  at  Wilmington,  California:  Completing  im- 
^^  provement,  fifty-onfe  thousand  dollars. 

San  Diego,  Cal.     Improving  harbor  at  San  Diego,  California:  Continuing  improve- 
ment, fifty  thousand  dollars. 
San     L.nlB     Improving  harbor  at  San  Luis  Obispo,  California:  Continuing 
Obispo,  Cal.       improvement,  thirty  thousand  dollars. 

The  Secretary  of  War  is  hereby  authorized  and  directed  to  ap- 
Examlnationpointa  board  of  five  engineer  officers  of  the  United  States  Army, 
hSrbor^i^*^^  whose  duty  it  shall  be  to  make  a  careful  and  critical  examination 
dro  or  Santa  for  a  proposed  deep-water  harbor  at  San  Pedro  or  Santa  Monica 
Monica,  Cal.,  to  bays,  and  to  report  as  to  which  is  the  more  eligible  location  for 
be  made.  guch  harbor  in  depth,  width,  and  capacity  to  accommodate  the  lar- 

gest ocean-going  vessils  and  the  commercial  and  naval  necessities 
of  the  country,  together  with  an  estimate  of  the  cost.    Said  board 
Report.  of  engineers  shall  report  the  result  of  its  investigations  to  the  Sec- 

retary of  War  on  or  before  the  first  of  November,  eighteen  hun- 
dred and  ninety-two;  and  ten  thousand  dollars,  or  so  much  thereof 
as  may  be  necessary,  are  hereby  appropriated  for  said  purpose. 
C oos    Bay,     Improving  entrance  and  harbor  at  Coos  Bay,  Oregon  :  Continu- 
Oregon.  j^g  improvement,  two  hundred  and  ten  thousand  dollars. 

YaqulnaBay,  Improving  harbor  at  Yaquina  Bay,  Oregon:  Continuing  im- 
Oregon.  '  provement,  eighty-five  thou.sand  dollars. 

Tillamook"  Improving  Tillamook  Bay,  Oregon,  fifteen  thousand  dollars. 

^rays^^^Har-     Improving  Grays  Harbor  and  Chchalis  River,  Washington,  fifty 
bor,     Cheballs  thousand  dollars. 
Biver,  Wash. 

o  1  ympia,     Improving  Olympia  Harbor,  Washington,  thirty-five  thousand 

Bagaduce  Improving  Bagaduce  River,  Maine  :  Continuing  improvementa, 
River,  Me.  five  thousand  dollars, 

Kennebec  Improving  Kennebec  River,  Maine :  Continuing  improvement. 
River,  Me.  q^q  hundred  thousand  dollars,  of  which  not  exceeding  five  thou- 

sand dollars  may,  in  the  discretion  of  the  Secretary  of  War,  be 
expended  between  the  cities  of  Augusta  and  Waterville. 

Narraguagus  Improving  Narraguagus  River,  Maine :  Continuing  improve- 
River.Me.  ment,  seven  thousand  five  hundred  dollars. 

Penobscot  Improving  Penobscot  River,  Maine:  Continuing  improvement, 
River,  Me.  forty  thousand  dollars. 

Saco  River,  Improving  Saco  River,  Maine,  including  breakwat-er :  Continu- 
Me.  ing  improvement,  twenty-five  thousand  dollars. 

Harraseeket  Improving  Harraseeket  River,  Maine :  Completing  improve* 
River,  Me.         ment,  sixteen  thousand  dollars. 
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Improving  Bellamy  River,  New  Hampshire  :   Continuing  im-  «?  ®  N  H™  ^ 
provement,  seven  thousand  five  hundred  dollars.  ^    ,    •    . 

Improving  Cocheco  River,  New  Hampshire:  Continuing  im-    Cocigco  Rlv- 
provement,  fifteen  thousand  dollars.  ®''    " 

Improving  Otter  Creek,  Vermont :  Completing  improvement,     Otter    Creek, 
ten  thousand  dollars. 

Powow  River,  Massachusetts  :  Continuing  improve-    Powow Elver, 


Improving 
lent,  four  th 


ment,  four  thousand  dollars. 


Mass. 


Impitoving   Taunton   River,   Massachusetts:    Completing  im-    Taunt-on 
provement,  saven  thousand  dollars.  m  J'rrTm  a p' 

Improving  Merrimac  River,  Massachusetts:   Completing  ^^- Ts.iv^,Ua^. 
provement,  one  thousand  five  hundred  dollars :  Provided,  That  the    Proviso. 
amount  appropriated  in  act  of  September  nineteenth,  eighteen    Reappropria- 
hundred  and  ninety,  for  improving  Merrimac  River  at  Mitchell's    y^ige  p.  436. 
Falls,  may  be  applied  to  the  general  improvement  of  the  river  in 
the  discretion  of  the  Secretary  of  War. 

Improving  Ipswich  River,  Massachusetts :  Continuing  improve-   ipswlch  River, 
ment,  two  thousand  five  hundred  dollars.  ^' 

Improving  Weymouth  River,  Massachusetts:  Continuing  i^'BAy^Jm^s 
provement,  ten  thousand  dollars.  mm 

Improving  Mystic  and  Maiden  rivers,  Massachusetts,  ten  thou-  MaiJen  riws 
sand  dollars.  Mass. 

Improving  Essex  River^  Massachusetts,  five  thousand  dollars.     ^^^^  River, 

Improving  Pawtucket   River,  Rhode  Island:   Continuing  im-    Paw  tucket 
provement,  thirty-five  thousand  dollars.  River,  K.  L 

Improving  Providence  River  and  Narragansett  Bay,  Rhode    Providence 
Island  :  Continuiner  improvement,  fifty  thousand  dollars.  ragansett  Bj^ 

RI. 

Improving  Green  Jacket  Shoal,  Providence  River,  Rhode  Island :  rSSS^  r.*?^^®^ 
Continuing  improvement,  ten  thousand  dollars.  a ,  k.  1. 

Improving  Pawcatuck  River,  Rhode  Island:  Completing  i°i- j^^^^V^®^ 
provement,  three  thousand  eight  hundred  dollars.  ^^'    ' 

Improving  Connecticut  River  below  Hartford,  Connecticut :  Con-  ^^^^q^^^^^^ 
tinning  improvement,  twenty  thousand  dollars.  '    ^^^' 

Improving  Housatonic  River,  Connecticut :  Continuing  improve-  r>fie?  n**  ^^*° 
ment,  twenty  thousand  dollars.  *    ^^^' 

Improving  Thames  River,  Connecticut:  Continuing  improve- ^J*™«sRirer, 
ment,  thirty  thousand  dqjlars,  of  which  ten  thousand  dollars  may, 
in  the  discretion  of  the  Secretary  of  War,  be  applied  for  improve- 
ment in  that  portion  of  New  London  Harbor  known  as  Shaw's  Cove. 

Improving  Mystic  River,  Connecticut :  Continuing  improvement,     Mystic  River, 
ten  thousand  dollars.  ^<^^- 

Improving  Saugatuck  River,  Connecticut:  seven  thousand  ^ol- jjj^|'^'*g*nn  ^^ 
lars  to  be  expended  in  the  improvement  of  the  natural  channel.  ' 

Improving  Hudson  River,  New  York,  by  extension  of  project  of   Hudson  River, 
improvement  adopted  in  eighteen  hundred  and  sixty-seven,  so  as    '    ' 
to  provide  for  a  channel  twelve  feet  deep  and  foilr  hundred  feet 
wide  from  Coxsackie  to  the  foot  of  Broadway,  Troy,  and  thence  ^oxsackle  to 
twelve  feet  deep  and  three  hundred  feet  wide  to  the  State  dam  at     °^ 
Troy,  one  hundred  and  eighty-seven  thousand  five  hundred  dollars : 
Providedy  That  contracts  may  be  entered  into  by  the  Secretary  of    p'ovito. 
War  for  such  materials  and  work  as  may  be  necessary  to  carry  out    ^^J^^'acts. 
the  plan  recommended  by  Board  of  Engineers,  United  States  Army, 
dated  October  first,  eighteen  hundred  and  ninety-one,  and  printed 
in  House  Executive   Document  Numbered  Twenty-three,  Fifty- 
second  Congress,  first  session,  for  the  improvement  of  the  Hudson 
River,  as  above  stated,  to  be  paid  for  as  appropriations  may  from 
time  to  time  be  made  by  law,  not  to  exceed  in  the  aggregate  two    Limit, 
million  two  hundred  and  sixty  thousand  four  hundred  and  six  dol- 
lars, exclusive  of  the  amount  herein  and  heretofore  appropriated. 

Improving  Newtown  Creeik  and  Bay,  New  York :  Continuing  im-    N  f^^\ovr  n 
provement,  thirty-five  thousand  dollars.  g^®4. 

Improving  Harlem  River,  New  York :  Continuing  improvement,    HarlemRlver, 
one  hundred  and  seventy-five  thousand  dollars.  L^* 

Improving  East  River  and  Hell  Gate,  New  York :  Removing  ob-  aiS*Heii  Gate 
etructions,  one  hundred  and  fifty  thousand  dollars.  N.  Y.  * 
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BrownsCreek,  ItQprovintf  Brown's  Crock,  Say ville»  Long  Island,  New  York : 
N.  Y.  ContinuiDg  improvement,  live  thousand  dollars. 

Great  Chazy  Improving  Great  Chazy  River,  New  York  :  Continuing  improve- 
Rlver,  N.  Y.       ment,  five  thousand  doHars. 

Lake  Cham-  Improving  narrows  at  Lake  Champlain,  New  York:  To  complete 
plain  Narrows,  improvement,  eighteen  thousand  five  hundred  dollars. 

Saint  Law-  Improving  shoal  between  Sister  Islands  and  Gross-Over  Light, 
rence  River,  N.  Saint  Lawrence  River,  New  York :  Continuing  improvement,  ten 
^'  thousand  dollars.  , 

Patchogue  Improving  Patchogue  River,  New  York:  Continuing  improve- 
River,  N.  Y.       ment,  eight  thousand  dollars. 

NlagaraRlver,  Improving  Niagara  River,  from  Tonawanda  to  Port  Day,  New 
N.  Y.  '  York,  to  secure  channel  eight  feet  deep  at  mean  lake  level,  twenty 

thousand  dollars. 

Passaic  River,  Improving  Passaic  River,  New  Jersey :  Continuing  improve- 
N.  J.  ment,  forty-five  thousand  dollars. 

Rarltan  River,  Improving  Raritan  River,  New  Jei-sey :  Continuing  improve- 
N.  J.  ment,  forty  thousand  dollars. 

Shrewsbury  Improving  Shrewsbury  River,  New  Jersey:  Continuing  im- 
Rlver,  N.  J.        provement,  ten  thousand  dollars. 

Soutn  River,  Improving  South  River,  New  Jersey:  Continuing  improvement, 
N.  J.  seven  thousand  dollars. 

AUoway Creek,  Improving  AUoway  Creek,  New  Jersey :  Continuing  improve- 
N.  J.  ment,  throe  thousand  dollars. 

Elizabeth  Improving  Elizab.'th  River,  New  Jersey :  Continuing  improve- 
River,  N.  J.        ment,  five  thousand  dollars. 

Mattawan     Improving  Mattawan  Creek,  New  Jei'sey  :  Completing  improve- 
Creek,  N.  J.        ment,  nine  thousand  six  hundred  and  twenty  dollars. 
■o}^  \^tS  ^T^  ^  ^     Improving  Rancocas  River,  New  Jersey:  Continuing  impfove- 
River,  N.  J.        ^^^^^  ^^.^  thousand  dollars. 

?c*^inS\^n     Iinproving  Shoal  Harbor  and  Compton  Creek,  New  Jersey  : 
Creek,^N.  J.        Continuing  improvement,  three  thousand  dollars. 
GosiienCreek,     Improving  Goshen  Creek,  New  Jersey,  three  thousand  dollars. 

Salem  Rivor,  Improving  Salem  River,  New  Jersey,  two  thousand  five  hun- 
N.  J-    *  dred  dollars,  to  be  expended  above  the  canal. 

Allegheny  Improving  Allegheny  River,  Pennsylvania:  Continuing  im- 
Rlver,  Pa.  provement,  twenty-live  thousand  dollars. 

Schuylkill  Improving  Schuylkill  River,  Pennsylvania:  Completing  im- 
Rlver,  Pa.  provement,  forty-six  thousand  two  hundred  and  fifty  dollars. 

Delaware  Improving  Delaware  River  from  Trenton  to  its  mouth,  Penn- 
Rlver,  Pa.  and  sylvania  and  Now  Jersey :  Continuing  improvement,  fifty  thousand 
^-  **•  dollars. 

Herr's  Island  For  continuing  construction  of  dam  at  Herr's  Island,  Allegheny 
Ri^^fpa^         River,  Pennsylvania,  forty  thousand  dollars. 

Appoqulnl-  Improving  Appoquinimink  River,  Delaware:  Continuing  Im- 
mlnkfelver.  Del.  provement,rfive  thousand  dollars. 

SmymaRlver,  Improving  Smyrna  River,  Delaware :  Continuing  improvement, 
Del-  three  thousand  dollars. 

Murder  kill  Improving  Murderkill  River,  Delaware;  seven  thousand  dol- 
River,  DeL  lars. 

«P'^^i^^®®^     Improving  Broad  Creek  River,  Delaware,  five  thousand  dol- 
River,  Del.  jg^j.g 

MispiiUon     Improving  Mispillion  River,  Delaware,  according  to  project 

Blver.Dei.  recommended  by  William  P.  Smith,  United  States  agent,  in  his 

letter  of  November  fifth,  eighteen  hundred  and  ninety-one,  to  the 

Chief  of  Engineers,  United  States  Army,  twelve  thousand  dollars. 

Inland  water-     Improving  the  inland  water  way  from  Chincoteague  Bay,  Vir- 

mkT'  Ch l^nc'^o^  gu^ifi-j  to  Delaware  Bay  at  or  near  Lewes,  to  be  used  from  Delaware 

teague  bays.       Bay  to  Indian  River :  Continuing  improvement,  twenty-five  thou- 

Provigo.  sand  dollars :  Provided^  That  no  part  of  this  appropriation  shall  be 

Right  of  way.  expended  until  the  right  of  way  is  secured  without  cost  to  the  United 

States. 
Chop  tank     Improving  Cboptank  River,  Maryland:   Continuing  improve- 
River,  Md.  ment,  three  thousand  dollars. 

Susquehanna     Improving  Susquehanna  River,  Maryland  and  Pennsylvania: 
River,  Md.  and  Continuing  improvement,  four  thousand  dollars,  to  be  expended 
above  Havre  de  Grace. 
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Improving  Cliesk*r  River,  Maryland:  Continuing  improvement    ChesterRiver. 
three  thousand  dollars.  ^^* 

Improving  Elk  River,  Maryland :  Continuing  improvement,  five    EikRlver.Md. 
thousand  dollars. 

Improving  Manokin  River,  Maryland :  Continuing  improvement,    M  a  n  o  k  l  n 
seven  thousand  five  hundred  dollars.  River, Md. 

Improving  Northeast  River,  Maryland:  Completing  improve-     Northeast 
ment,  two  thoueand  six  hundred  and  forty  dollars.  River,  Md. 

Improving  Wicomico  River,  Maryland:  Continuing  improvement,  „.W  i  c  o  m  i  c  o 
six  thousand  five  hundred  dollars.  ^^^^^'  ™- 

Improving  Patapsco  River,  Baltimore  Harbor,  Maryland :  For  Pa  taps  co 
dredging  a  channel  one  hundred  and  fifty  feet  wide  at  bottom  and  umore  HarS)r 
of  a  depth  of  twenty-seven  feet  mean  low  water  from  the  main  ship 
channel  to  Curtis  Bay,  in  accordance  with  recommendation  of  Colo- 
nel William  P.  Craighill,  Corps  of  Engineers,  submitted  December 
thirteenth,  eighteen  hundred  and  ninety,  twenty-eight  thousand 
dollars. 

Improving  Warwick  River,  Maryland :  In  accordance  with  rec-    Warwick 
ommendation  of  United   States  Agent  W.  F.  Smith,  submitted  ^*^®'>M^- 
August  seventeenth,  eighteen  hundred  and  ninety-one,  six  thou- 
sand dollars. 

Improving  Latrappe  River,  Maryland,  in  accordance  with  rec-    t.atrappe 
ommendation  of  United  States  Agent  W.  F.  Smith,  submitted  July  River,  Md. 
thirtif^th,  eighteen  hundred  and  ninety-one,  two  thousand  five  hun- 
dred dollars. 

Improving  Potomac  River,  Washington,  District  of  Columbia:    ^  o  t  o  mac 
Continuing  improvement,  two  hundred  thousand  dollars.  River,  D.c. 

Improving  Appomattox  River,  Virginia:  Completing  improve-    Appomattox 
ment,  fifteen  thousand  and  eighty  dollars.  River,  Va. 

lm])ioving  Nansemond  River,  Virginia:  Continuing   improve-    Naflaemond 
ment,  ten  thousand  dollars.  Rtver.  Va. 

Improving  Chickahominy  River,  Virginia:  Completing  improve-  .  Chlckahom- 
ment,  five  thousand  dollars.  ^^^  ^*^«^'  ^a- 

Improving  James  River,  Virginia:  Continuing  improvement,   ^James  River, 
two  hundred  thousand  dollars.  ^'^ 

Im  proving  Mattaponi  River,  Virginia:  Continuing  improvement,    Mattaponl 
four  thousand  dollars,  of  which  one  thousand  five  hundred  dollars  R^^'®^,  Va. 
shall  be  expended  between  Aylett's  and  Guinea's  bridges. 

Improving  Nomini  Creek,  Virginia :  Continuing  improvement,     N  o  m  l  n  l 
ten  thousand  dollars.  Creek,  Va. 

Improving  Pamunkey  River,  Virginia:  Continuing  improve-    Pamnnkey 
ment,  three  thousand  dollars.  River,  Va. 

Improving  Rappahannock  River,  Virginia :  Continuing  improve-    Rappah  a  n  - 
ment,  twenty  thousand  dollars.  nock  River,  Va. 

Improving  Urbanna  Creek,  Virginia :  Continuing  improvement,     U  r  b  a  n  n  a 
three  thousand  dollars.  Creek,  Va. 

Improving  York  River,  Virginia:   Continuing  improvement,    York    Rlver- 
thirty-tive  thousand  dollars.  Va. 

Improving  Aquia  Creek,  Virginia:  Continuing  improvement,    -\qula  Creek, 
five  thousand  dollai  s.  Va. 

Improving  Occoquan  Creek,   Virginia:   Continuing   improve- J? ^,<^?,<i^^^ 
ment,  five  thousand  dollars.  ^^^'  ^** 

Improving  Lower  MachodoG  Creek,  Virginia,  three  thousand  ,  Lower  Macho- 
dollars.  ^^  treek,  va. 

Improving  Elk  River,  West  Virginia,  two  thousand  five  hun-  .^^^  River,  W. 
dred  dollars.  va. 

Improving  Groat  Kanawha  River,  West  Virginia ;  continuing    Great   Kana- 
improvement,  two  hundred  and  twenty-five  thousand  dollars :  Pr(h  ^^^  River,  W. 
vidrdy  That  contracts  maybe  entered  into  by  the  Secretary  of  War    ProvUo. 
for  such  materials  and  work  as  may  bo  necessary  to  complete  the    Contracts, 
revised  project  of  improvement  of  January  eighth,  eighteen  hun- 
dred and  ninety -two,  to  be  paid  for  as  appropriations  may  from 
time  to  time  be  made  by  law,  not  to  exceed  in  the  aggregate  one    Limit, 
million  eighty  thousand  seven  hundred  dollars,  exclusive  of  the 
amount  herein  and  heretofore  appropriated. 

Improving  Guyandotte  River,  West  Virginia :  For  maintenance,    Guyandott©, 
two  thousand  dollara,  River,  w.  Va. 
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Ganley  Rlyer,  Improvintf  Gauley  River,  West  Virginia :  Continuingf  improve- 
W.  Va.  ment,  three  thousand  dollars. 

Monongahela  Improving  Monongahela  Hiver,  West  Virginia :  Continuing  im- 
Rlver.W.  Va.     provement,  twenty- ttve  thousand  dollars,  for  beginning  work  on 

lock  and  dam  number  ten. 
•  Water     way,     Improving  inland  water  way  between  Beaufort  Harbor  and  New 
Beaufort  to  River,  North  Carolina:  Continuing  improvement,  ten   thoiuand 
NewRlver.N.C.^i^ll^j.g 

L  ockw  o  oda  Irapwoving  Lockwoods  Folly  River,  North  Carolina :  Continuing 
Fo^ly    River,  improvement,  three  thousand  dollars. 

North  East  ImprovlnflT  North  East  (Cap ^  Fear)  River,  North  Carolina :  Con- 
SiverV^^*^^  tinuyig  improveipent,  five  thousand  dollars. 

Ocracoke  In-  Improving  Ocracoke  Inlet,  North  Carolina:  Continuing  im- 
let,  N.  C.  provement,  fifteen  thousand  dollars. 

Pasquotank  Improving  Pasquotank  River,  North  Carolina:  continuing  im- 
River,  N.  C.        provement,  three  thousand  dollars. 

Cape  Fear  Improving  Cape  Fear  River,  North  Carolina,  above  Wilming- 
Rlver,  N.  c.       ^j^ .  Continuing  improvement,  fifteen  thousand  doUaTti, 

Improving  Cai>e  Fear  River,  North  Carolina,  at  and  below  Wil- 
mington :  Continuing  improvement,  two  hundred  thousand  dollars, 

Contentnia  Improving  Cohtentnia  Creek,  North  Carolina:  Continuing  im- 
Creek,  N.  C.        provement,  seven  thousand  dollars. 

Neuse  River.  Improving  Neus3  River.  North  Carolina :  Continuing  im pro ve- 
N.  C.  nient,  fifteen  thousand  dollars. 

New  River,  Improving  New  River,  North  Carolina:  Continuing  improve- 
N.  C.  ment,  five  thousand  dollars. 

Pamlico  and  Improving  Pamlioo  and  Tar  Rivers,  North  Carolina :  Continuing 
Tar  Rivers,  N.C.  improvement,  ten  thousand  dollars. 

Roanoke  Riv-  Improving  Roanoke  River,  North  Carolina :  Continuing  im- 
er,  N.  C.  provement,  fifty  thousand  dollars.  -   ^ 

Trent  River,  Improving  Trent  River,  North  Carolina :  Continuing  improve- 
N.  c.  ment,  five  thousand  dollars. 

Yadkin  River,  Improving  Yadkin  Tiiver,  North  Carolina :  Completing  improve- 
N.  c.  ment,  five  thousand  dollars. 

liumber  Riv-  Improving  Lumber  River,  North  and  South  Carolina  :  Contin- 
er,  N.C.  and  a.  uing  improvement,  five  thousand  dollars. 

PishingCreek,  Improving  Fishing  Creek,  North  Carolina  :  Continuing  im- 
N:  p.  provement,  five  thousand  dollars,  and  a  former  appropriat/lon  of 

Vol.  20,  p.  441.  ^j^  thousand  dollars,  together  with  this,  may  be  expended  whenever 
draws  are  provided  in  such  bridges  as  are,  in  the  opinion  of  the 
engineer  in  charge,  unreasonable  obstructions  to  navigation. 

Block  River,  Improving  Block  River,  North  Carolina :  Continuing  improve- 
N-  C  ment,  ten  thousand  dollars. 

Water  way.  Improving  inland  water  route  from  Norfolk  Harbor,  Virginia, 
Nortoik,  Va.,  to  Albemarle  Sound,  North  Carolina,  through  Currituck  Sound: 
Sound,  n!*c.'^  ®  Continuing  improvement,  nine  thousand  dollars. 

Edisto  River,  Improving  P'disto  River,  South  Carolina :  Completing  improve- 
S.  C.  ment,  seven  thousand  three  hundred  and  eighty-five  dollars. 

Great  Peedee  Improving  Great  Peedee  River,  South  Carolina :  Continuing  im- 
Rlver,  S.  C.        provement,  ten  thousand  dollars. 

Santee  River*  Improving  Santee  River,  South  Carolina :  Continuing  improve- 
S.  C.  ment,  thirty  thousand  dollars,  to  be  used  in  snagging  and  in  making 

new  cut  between  Estherville  and  Minim  Creek. 

Waccamaw  Improving  Waccamaw  River,  North  and  South  Carolina :  Con- 
River,  N.  C.  and  tinning  improvement,  ten  thousand  dollars. 

Wappoo  cut,  Improving  Wappoo  cut.  South  Carolina :  Continuing  improve- 
S.  C.  •'  ment,  ton  thousand  dollars.  ^ 

Wateree River,     Improving  Water ee  River,  South  Carolina:  For  maintenance,  ' 
S.  C.  two  thousand  five  hundred  dollars. 

Oongaree  Improving  Congaree  River,  South  Carolina:  Continuing  im- 
River,  S.c.         provement,  five  thousand  dollars. 

Mingo  Creek.  Improving  Mingo  Creek,  South  Carolina :  Continuing  improve- 
S»  C.  ment,  three  thousand  dollars. 

Little  Peedee  Improving  Little  Peedee  Ri  ver ,  South  Carolina :  Continuing  im- 
Kiver,  s.  o.        provement,  five  thousand  dollars. 
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Improving  Clark  River,  South  Carolina:  Completing  improve-    Clark    River, 
ment,  two  thousand  five  hundred  dollars.  ^* 

Improving  Beaufort  River,  South  Carolina:   Completing  im-     B^a^ifort 
provement,  twelve  thousand  five  hundred  dollars.  Kiver,  s.  c. 

Improving  Altamaha  River,  Georgia :  Continuing  improvement,    Al  t  am  aha 
fifteen  thousand  dollars.       -  ^*''®''  ^^ 

Improving  Chattahoochee  River,  Georgia  and  Alabama:  Con-  *p^^^**^^^" 
tinuing  improvement,  twenty-five  thousand  dollars,  of  which  five  and^^aT *'^' 
■  thousand  dollars  are  to  be  used  on  that  portion  of  the  river  between 
Weat  Point  and  Franklin. 

Improving  Flint  River,  Greorgia:  Continuing  improvement,  fif-    Flint  River, 
teen  thousand  dollars,  of  which  four  thousand  dollars  are  to  be  ^*' 
expended  between  Albany  and  Montezuma,  and  eleven  thousand 
befow  Albany. 

Improving  Ocmulgee  River,  Georjfia :  Continuing  improvement,    c  «  ™  "  i  g  e  e 
twenty-five  thousand  dollars,  of  which  twelve  thousand  five  hun-  "*^®'''  ^*- 
dred  dollars  are  to  be  exnended  between  Macon  and  Hawkinsville, 
and  the  like  sum  below  dawkinsville. 

Improving  Oconee  River,  Georgia:    Continuing    improement,    Oconee  River, 
twenty-five  thousand  dollars,  of  which  five  thousand  dollars  are  to  ®*' 
be  expended  between  Milledgeville    and  the  Central  Railroad 

bridge.  Savannah 

Improving  Savannah  River,  between  Augusta  and  Savannah  :  mver,  Ga.   An- 
Continuing  improvement,  thirty-five  thousand  dollars.  Rusta'to  Savan- 

Improving  Jekyl  Creek,  Georgia:    Continuing  improvement, '^**^-        ^ 
seven  thousand  five  hundred  dollars.  Ga.  .  * 

Improving  Coosa  River  in  Georgia  and  Alabama,  between  Rome,    doosa  River, 
Georgia,  and  the  East  Tennessee,  Virginia  and  Georgia  Railroad  ^*-  "^^  '^^*- 
bridge  in  Alabama :  Continuing  improvement,  one  hundred  and 
thirty  thousand  dollars. 

Improvincr  Coosa  River  between  Wetumpka,  Alabama  and  the  *  S?*'**  River, 
East  TenneSsee,  Virginia  and  Georgia  Railroad  bridge :  Continu- 
Hig  improvement,  one  hundred  thousand  dollars,  and  the  restric- 
tion as  to  the  size  of  the  locks  to  be  constructed  on  the  Coosa  River,    ^^^     ^« 
placed  in  the  river  and  harbor  act  of  September  nineteenth,  eigh-    /^^•^"'P-*^ 
teen  hundred  and  ninety,  is  hereby  repealed.  SavannaiJ^G/* 

Inside  water  route  between  Savannah,  Greorgia,  and  Fernandina,  to  FernandinskI 
Florida,  fifteen  thousand  dollars.  Fia. 

Improving  Savannah  River,  Georgia,  above  Augusta,  tenthou-„?*'»^annah 
sand  dollars.  f^^l  Augustol 

Improving  Apalachicola  River,  Florida,  including  Lee's  Slough    Apalacmcola 
and  its  connection  with  the  Chipola  River,  and  from  said  con  nee-  River,  Pia. 
tion  to  the  mouth  of  the  Chipola  River :  Continuing  improvement, 
five  thousand  dollars. 

Improving Caloosahatchee  River,  Florida :  For  maintenance,  one    Caioosahat- 
thousand  dollars.  ,  chee  River,  Pl&. 

Improving  Choctawhatchee  River,  Florida,  and  Alabama :  Con-  h^*Sf*^*\^** 
tinuing  improvement,  twelve  thousand  five  hundred  dollars  :  Pro-  and^AiaT^^' 
videdf  That  no  part  of  said  sum  shall  be  expended  above  Hollis    Proviso. 
Bridge  until  a  draw  approved  by  the  Secretary  of  War  is  put  in    Drawbridge, 
said  bridge. 

Improving  Escambia  and  Conecuh  Rivers,  Florida:  Continuing    Escambia  and 
improvement,  eight  thousand  dollars,  of  which  three  thousand  2?'^®*^^^  ^*'^®"» 
dollars  are  for  snag  boat  and  five  thousand  dollars  for  operating     *' 
the  same. 

Improving  Manatee  River,  Florida :  Continuing  improvement,  ManateelUyep, 
six  thousand  dollars.  Fia. 

Improving  the  channel  over  the  bar  at  the  mouth  of  the  Saint  ^?**^''r,  J^*^^ 
Johns  River,  Florida  :  Continuing  improvement,  one  hundred  and  R*^®^'  *^^** 
twelve  thousand  five  hundred  dollars :  Provided,  That  contracts    Proviso. 
may  bo  entered  into  by  the  Secretary  of  War  for  such  materials    Contracta. 
and  work  as  may  be  necessary  to  carry  out  the  project  of  June 
eleventh,  eighteen  hundred  and  ninety-one,  to  be  paid  for  as  ap- 
propriations may  from  time  to  time  be  made  by  law,  not  to  exceed    Limit, 
in  the  aggregate  two  hundred  and  eighty-four  thousand  five  hun- 
dred dollars,  exclusive  of  the  amount  herein  and  heretofore  appro- 
priated. 
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S  u  w  a  nee     Improving  Suwanee  River,  Florida :  Continuing  improvement, 
River,  Fia.         ^-^^^  thousand  dollars. 

Volusia  Bar,     Improving  Volusia  Bar,  Florida :  For  repairs,  one  thousand  dol- 
^^*'  lars. 

Ockiawaha     Improving  Ocklawaha  River,  Florida:  For  maintenance,  one 
River,  Fia.         thousand  dollars. 

Sarasota  Bay,     Improving  Sarasota  Bay,  Florida:  Continuing  improvement, 
.  ^^*-  two  thousand  five  hundred  dollars. 

Indian  River,     Improving  Indian  River,  Florida,  between  Goat  Creek  and  Jupi- 
^g-     .  ter  Inlet,  fifteen  thousand  dollais  :  Provided,  That  no  part  of  the 

money  hereby  appropriated  shall  be  expended  until  the  Florida 
Coast  Line  Canal  and  Transportation  Company  surrenders  and  re- 
linquishes to  the  United  States  all  the  rights  and  privileges  which, 
it  now  holds  under  State  charter  along  the  entire  route. 
Alabama  Rlv-  Improving  Alabama  River,  Alabama:  Continuing  improvement, 
er,  Ala.  seventy  thousand  dollars. 

Black  War-     Improving  Black  Warrior  River,  Alabama,  from  Tuscaloosa  to 
rior  River,  Ala.  Daniels  Creek:  Continuing  improvement,  two  hundred  thousand 
dollars. 
Cahaba  River,     improving  Cahaba  River,  Alabama:  Continuing  improvement, 
-^1*-  seven  thousand  five  hundred  dollars. 

Tom  bi  g  bee     Improving  Tombigbee  and  Warrior  Rivers,  Alabama,  from  mouth 
g^  Warrior  of  Tombigbee  River  to  Tuscaloosa:  Continuing  improvement,  two 
*  hundred  thousand  dollars,  of  which  one  hundred  and  twenty-five 

thousand  dollars  are  to  be  expended  on  the  Tombigbee  River  and 
seventy-five  thousand  dollars  on  the  Warrior  River^  and  so  much 
of  said  sums  as  may  be  necessary  is  authorized  to  be  expended  in 
acquiring  by  purchase  or  condemnation,  under  the  laws  of  Ala- 
bama, the  lands  needed  in  making  such  improvements. 
Tombigbee  Improving  Tombigboe  River  from  Fulton  to  Columbus:  Con  tin- 
River,  Ala.         ying  Improvement,  six  thousand  dollars. 

Improving  Tombigbee  River,  from  DomopoUs,  Alabama,  to  Co- 
lumbus, Mississippi:  Continuing  improvement,  thirty-five  thou- 
sand  dollars. 

Improving  Tombigbee  River,  from  Walker's  Bridge  to  Fulton: 
Continuing  improvement,  three  thousand  dollars. 
Big  Sunflower     Improving  Big  Sunflower  River,  Mississippi:  Continuing  im- 
River,  Miss.        provement,  five  thousand  dollars. 

Noxubee  Rlv-     Improving  Noxubee  River,  Mississippi:  For  maintenance,  three 
er.  Miss.  thousand  dollars. 

Pascagoula     Improving  Pascagoula  River,  Mississippi:  Continuing  improvo- 
River,  Miss.       ment,  twenty  thousand  dollars.  , 

Pearl   Riveri     Improving  Pearl  River,  Mississippi,  between  Edinburg  and  Car- 
Miss,  thage:  For  maintenance,  five  huDdred  dollars. 

Improving  Pearl  River,  Mississippi,  between  Carthage  and  Jack- 
son :  Continuing  improvement,  five  thousand  dollars. 

Improving  Pearl  River,  Mississippi,  below  Jackson :  Continuing^ 
improvement,  fifteen  thousand  dollars. 
Steele's  Bay-     Improving  Steele's  Bayou,  Mississippi :   Continuing  improvo- 
oii,  Miss.  ment,  two  thousand  five  hundred  dollars. 

Tchuia  Lake,     Improving  Tchula  Lake,  Mississippi :  Continuing  improvement, 
^^^^'  three  thousand  dollars. 

Yazoo  River,     Im})roving  Yazoo  River,  Mississippi :  Continuing  improvement. 
Miss.  twenty  thousand  dollars. 

Tallahatchee,      Improving  Tallahatchoe  River,   Mississippi :    Continuing  im- 

Rlver,  Miss.       provement,  five  thousand  dollars,  of  which  amount  two  thousand 

dollars  may  be  used  in  the  improvement  of  said  river  between  the 

bridge  at  Panola,  MisHissip])i  and  the  mouth  of  the  Coldwater  River 

at  the  discretion  of  the  vSeo rotary  of  War. 

Leaf  River,     Improving  Leaf  River,  Mississippi,  from  its  mouth  to  Bowie 

Miss.  Creek:  Continuing  improvement,  live  thousand  dollars. 

Big     Blacic     Improving  Big  Black  River,  Mississippi:  Continuing  improvd- 
Rlver,  Miss.        ^cnt,  five  thousand  dollars. 

Chickasahay     Improving  Chiokasahay  River,  Mississippi,  from  the  mouth  up 
River,  Miss,       to  railroad  bridge  near  Shubuta :  Continuing  improvement,  five 
thousand  dollars, 
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Improving  mouth  of  the  Yazoo  River,  Mississippi,  in  accordance  ^^^^^  River, 
with  plan  of  Captain  J.  H.  Williard,  Corps  of  En^rineers,  United  Miss.,  mouth  of. 
States  Army,  dated  February  fourth,  eighteen  hundred  and  ninety- 
two,  contained  in  House  Executive  Document  numbered  One  hun- 
dred and  twenty-five,  Fifty-second  Congress,  first  session,  includ- 
ing borings  and  gauges,  seventy-five  thousand  dollars ;  and  should 
the  Secretary  of  War  be  unable  to  obtain  such  right  of  way  as  may    Right  of  way. 
be  necessary  in  the  prosecution  of  this  work,  upon  reasonable 
terms,  by  agreement,  purchase,  or  voluntary  conveyancr\  he  is 
hereby  authorized  to  apply  at  any  term  of  the  circuit  or  district 
court  of  the  United  States  for  the  western  division  of  the  southern 
district  of  Mississippi,  and  in  the  name  of  the  United  States  in- 
stitute and  carry  on  proceedings  to  condemn  such  lands  as  may  be    Condemna- 
necessary  for  right  of  way  as  aforesaid  and  In  such  proceedings  said  tion. 
court  shall  be  governed  by  the  laws  of  the  State  of  Mississippi  so 
far  as  the  same  may  be  applicable  to  the  subject  of  condemning 
private  property  for  public  use. 

Improving  Amite  River  and  Bayou  Manchac,  Ijouisiana :  For  Amite  River 
maintenance,  two  thousand  five  hundred  dollars,  of  which  OJ^Q  MSnchac^Za? " 
thousaud  dollars  may  be  used   to  construct  a  turning  basin,  for  * 

boats  at  or  near  the  mouth  of  Ward's  Creek  on  Bayou  Manchac. 

Improving  Boeuf  River,  Louisiana:  Continuing  improvement,  BobuX  River, 
ten  thousand  dollars.  ^** 

Improving  Bayou  Bartholomew,  Louisiana  and  Arkansas :  Con-  Bayou  B  a  r- 
tinuing  improvement,  five  thousand  dollars.  and^Ark^'  ^^ 

Improving  Bayou  D'Arbonne.  Louisiana :  Completing  improve-    eavou   d'a  - 
ment,  four  thousand  dollars ;  one  thousand  dollars  of  which  shall  bonne,  La.      ^' 
be  expended  in  improvementof  the  Cornie  from  Steins  BlutT  to  the 
head  of  navigation  on  said  stream.  Tensas  Ri  -er 

Improving  Tensas  River  and  Bayou  Macon,  Louisiana  and  Ar-  and  Bayou  Ma- 
kansas  :  Continuing  improvement,  five  thousand  dollars.  con,  La.   and 

Improving  Red  Biver,  Louisiana  and  Arkansas,  from  Fulton,  ^^-^  „, 
Arkansas,  to  the  Atchafalaya  River:  Continuing  improvement,  Ark  and  La.  ^  * 
according  to  plan  of  Captain  J.  H.  Willard,  Corps  of  Engineers, 
United  States  Army,  and  for  completion  of  survey,  including  the 
work  at  Alexandria,  the  widening  of  that  portion  of  the  river 
known  as  Little  River,  the  necessary  work  at  the  harbor  of  Shreve- 
port,  the  closing  of  outlets  on  the  west  bank  of  the  river  above 
Shreveport,  and  the  removal  of  the  **tow  head"  just  above 
Rush  Point,  in  Caddo  Parish,  one  hundred  and  forty-five  thousand 
dollars,  of  which  five  thousand  dollars  may  be  used,  in  the  discre- 
tion of  the  Secretary  of  War,  for  woik  in  Cypress  Bayou  and  the 
lakes  between  Shreveport,  Louisiana,  and  Jefferson,  Texas. 

Improving  Tickfaw  River,  Louisiana:  For  maintenance,  one  Tlckfaw  Rlv- 
thousand  dollars.  ®r,  La. 

Improving  Bayou  Plaquemino,  Louisiana :  Continuing  improve-    Bayou  Plaque- 
ment,  one  hundred  and  fifty  thousand  dollars,  of  which  sum  not  ™"^®'  ^^ 
exceeding  ten  thousand  dollars  may  be  used,  in  the  discretion  of 
the  Secretary  of  War,  in  removing  onstructions  from  Grand  River 
and  Pigeon  bayous,  forming  part  of  the  Bayou  Plaquemine  route. 

Improving  Bayou  Ijafourche,  Louisiana :  Continuing  improve-  Bayou  La- 
ment and  removing  obstructions,  fifty  thousand  dollars.  fourche,  La. 

Improving  Tchefuncti3  River  and  Bogue  Falia,  Louisiana :  For  Tcii®functo 
maintenance,  one  thousand  dollars.  BoVuePaiia  La^ 

Improving  Bogue  Chitto,  Louisiana :  Continuing  improvement,  Bogue  Chi'tto," 
five  thousand  dollars.  !>»• 

Improving  the  channel,  bay,  and  passes  of  Bayou  Vermillion,  Jj*y^}^  v®^" 
Louisiana,  seven  thousand  five  hundred  dollars.  million,  La. 

Improving  Mermentau  River  and  tributaries,  Louisiana,  seven  Mermentau 
thousand  five  hundred  dollars.  River,  La. 

Improving  Buffalo  Bayou,  Texas:  Continuing  improvement,  BuffaloBayou, 
twenty-five  thousand  dollars.  Tex. 

Improving  Trinity  River,  Texas:  Continuing  improvement,  ten  Trinity  River, 
thousand  dollars.  Tex. 

Improving  C-edar  Bayou,  Texas :  Completiug  improvement,  four-  cedar  Bayou, 
teen  thousand  dollars,  Tex. 
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Cypress  Bayou     Improving  Cypress  Bayou  axul  LAkes ,  Texas  and  Louisiaaa :  Coio- 
and  Lakes, Tex.  pitting  survey,  two  thousand  dollars. 

Sabine  River,     Improving  Sabine  River,  up  to  Sudduth's  Bluff,  Texas,  five  thou- 
Tex.  sand  dollars. 

Arkansas     Improving  Arkansas  River,  Arkansas  and  Indian  Territory^  two 
?^J®m  ^^'  *°^  hundred  and  fifty  thousand  dollars,  two -fifths  of  which  amount 
shall  be  exi^ended  from  the  mouth  of  tho  river  to  Little  Rock,  two- 
fifths  from  Little  Rock  to  Fort  Smith,  and  one-fifth  above  Fort 
Smith. 
Saint  Francis     Improving  Saint  Francis  River,  Arkansas :  Continuing  improvo- 
Rlver,  Ark.        ment,  eight  thousand  dollars. 

Arkansas     Improving  Arkansas  River :  Removing  obstructions  and  oper- 
lUver.  ating  snag  boats,  twenty  thousand  dollai*s. 

Black   River,     Improving  Black  River,  Arkansas  and  Missouri :   Continuing 
Ark.  and  Mo.      improvement,  five  thousand  dollars. 

Petit  Jean     Improving  Petit  Jean  River,  Arkansas:  Completing  improve- 
Rlver,  Ark.        ment,  three  thousand  five  hundred  dollars. 

White  River,     Improving  White  River,  Arkansas :  Continuing  improvement, 
Ark.  seventy-five  thousand  dollars,  fifty-three  thousand  eight  hundred 

and  fifteen  dollars  of  which  shall  bo  used  for  completion  of  the  ex- 
isting project,  the  remainder  to  be  expended  in  the  discretion  of 
the  Secretary  of  War. 
Ouachita  and     Improving  Ouachita  and  Black  Rivers,  Arkansas  and  Louisiana: 
Arhf^aiS^La'*'  Continuing  improvement,  forty  thousand  dollars,  of  which  not  ex- 
ceeding five  thousand.dollars  may  be  used,  in  tho  discretion  of  the 
Secretary  of  War,  at  the  harbor  of  Camden,  Arkansas.  . 
Red   River,     Improving  Red  River,  above  Fulton,  Arkansas :  Continuing  im- 
Ark.  '  provement,  throe  thousand  five  hundred  dollars. 

Cache  River,     Imnroving  Cache  River,  Arkansas  :  Continuing  improvement. 
Ark.  two  tnousand  dollars. 

Big   Hatchee     Improving  Big  Hatchee  River,  Tennessee :  Continuing  improve- 
Rlver,  Term-      ment,  three  thousand  five  hundred  dollars. 

Clinch  River,     Improving  Clinch  River,  Tennessee  :  Continuing  improvement, 
Tenn.  four  thousand  dollars. 

Cumberland     Improving  Cumberland  River,  Tennessee  and  Kentucky:  Con- 
River,  Tenn.and  ^nuing  improvement  above  Nashville,  two  hundred  and  fifty  thou- 
Above   Nash- sand  dollars,  of  which  five  thousand  dollars  maybe  used,"  in  tho 
vilie.  discretion  of  the  Secretary  of  War,  in  the  improvement  of  the 

river  above  the  town  of  Burnside. 
Below   Nash-     Improving  Cumberland  River,  Tennessee,  below  Nashville :  Con- 
'^^^^'  tinning  improvement,  including  the  work  at  the  mouth  of  the  river, 

Proviso.  forty  thousand  dollars :  Provided,  That  ten  thousand  dollars  of  this 

sum,  or  so  much  thereof  as  mav  be  necessary,  shall  be  available  for 
Lockanddam.  acquiring  site  and  locating  lock  and  dam  near  the  mouth  of  Har- 
peth  River,  Tennessee,  according  to  tho  survey  and  plan  of  Lieu- 
tenant-Colonel Barlow,  Corps  of  Engineers.  United  States  Army, 
submitted  in  December,  eighteen  hundred  and  eighty-nine. 
French  Broad     Improving  French  Broad  River,  Tennessee :  Continuing  improve- 
Rlver,  Tenn.      ment,  fifteen  thousand  dollars,  of  which  one  thousand  dollars  may 
be  used  in  removing  the  bar  or  shoal  in  Little  Pigeon  River,  a 
tributary  of  the  French  Broad  RiVer, 
Forked   Deer     Improving  Forked  Deer  River,  Tennessee:    Completeing  im- 
River,  Tenn.      provement,  three  thousand  dollars. 

Tennessee     Improving  Tennessee  River,  below  Chattanooga,  Tennessee: 

River.  Continuing  improvement,  five  hundred  thousand  dollars,  of  which 

tanoiSS  Tenn^  t-wenty-five  thousand  dollars  may  be  used  in  continuing  the  work 

*  '  *  at  Livingston  Point,  Kentucky. 

Above    Cha^     Improving  Tennessee  River,  above  Chattanooga    Tennessee: 

tanooga.  Continuing  improvement,  twenty-five  thousand  dollars. 

Obion  River.     Improving  Obion  River,  Tennessee,  from  its  mouth  to  the  cross- 
Tenn  ing of  the  Louisville  and  Memphis  Railroad  in  Obion  County,  seven 

thousand  five  hundred  dollars. 
Kentucky     Improving  Kentucky  River,  Kentucky:  Continuing  improve- 
Rlver,  Ky.         ment,  one  hundred  and  fifty  thousand  dollars. 

Ohio     River,     Improving  the  falls  of  the  Ohio  River,  Kentucky  :  Continuing 
Ky.  improvement,  sixty  thousand  dollars. 
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Improving  Indiana  Chute  Fall,  Ohio  River :  Continuing  im-  Indiana  Chute 
provement,  thirty-five  thousand  dollars.  *^*^* 

Improving  Rough  River,  Kentucky  :  Continuing  improvement,  Rough  River, 
fifteen  thousand  dollars.  ^^' 

Improving  Levisa  Fork,  Big  Sandy  River,  Kentucky:  For  main-  Levisa  Fork, 
tonance,  two  thousand  five  hundred  dollars .  River,  Ky.^    ^ 

Improving  Tug  Fork,  Big  Sandy  River,  Kentucky :  For  mainte-  TugFork,Bl« 
,  nance,  two  thousand  five  hundred  dollars.  Ky?      *'^^®'» 

Improving  Big  Sandy  River,  near  Louisa,  Kentucky :  For  mova-    Big  s  andy 
ble  dam  in  lieu  of  fixed  dam  according  to  report  and  recommenda-  Rjver,  Ky. 
tion  of  Board  of  Engineers,  dated  November  tenth,  eighteen  hun-    Movable  dam. 
dred  and  ninety-one,  and  found  in  House  Executive  Docimient 
numbered  twenty-five.  Fifty-second  Congress,  first  session,  fifty    Proviso. 
thousand  dollars :  Provided,  That  in  addition  to  the  said  sum  the  awe^**^^  * 
balance  on  hand  from  fo;*mer  appropriations  made  for  the  fixed 
dam  at  that  point  is  hereby  made  available  for  the  movable  dam 
herein  provided  for. 

Improving  Green  River,  Kentucky,  above  the  mouth  of  the  Big    Greea  River, 
Barren  River:  For  lock  number  five,  according  to  report  and  rec-  ^J^^  j^q  5 
ommendation  of  Major  D.  W.  Lockwood,  Corps  of    Engineers, 
United  States  Army,  submitted  August  eleventh,  eighteen  hun- 
dred and  ninety -one,  fifty  thousand  dollars. 

Improving  Sandusky  River,  Ohio:  Continuing  improvement,  Sandusky 
five  thousand  dollars.  Ri^®''  Ohio. 

Improving  Ohio  River:  Continuing  improvement,  three   hun-    Ohio  River, 
dred  and  sixty  thousand  dollars,  of  which  sum  thirteen  thousand 
dollars  may  be  expended  in  completing  the  embankment  on  the 
south  side  of  the  Great  Miami  River  near  its  junction  with  the    Mouth    of 
Ohio  River,  to  confine  the  waters  of  said  Miami  River  in  ^reat  Great  Miami 
floods  to  the  general  course  of  its  channel  at  or  near  the  Ohio,  to 
the  end  that  the  formation  of  the  bar  in  the  Ohio  now  obstructing 
navigation  may  be  arrested;  and  of  said  sum  thirty  thousand  dol- 
lars, or  so  much  thereof  as  may  be  necessary,  may  be  used  in  im- 
proving the  navigation  of  the  river  at  Mound  City,  Illinois,  and    Mound    City, 
ten  thousand  dollars,  or  so  much  thereof  as  may  be  necessary,  for  i^^ 
dredging  in  Brooklyn  Harbor,  Illinois,  and  seven  thousand  dollars    Brooklyn,  m. 
in  completing  the  work  at  Shawnee  town,  Illinois.  Shawneetown, 

Improving  Ohio  River  by  the  construction  of  a  movable  dam  at    Dam  at  mouth 
or  below  the  mouth  of  Beaver  River,  Pennsylvania:  Continuing  of  Beaver  River 
improvement,  one  hundred  thousand  dollars;  and  the  Secretary  of  ^a- 
War  in  his  discretion  may  use  so  much  thereof  as  may  be  neces- 
sary for  the  survey,  location,  and  obtaining  title  to  land  for  dam 
numbered  two. 

Improving  Saginaw  River,  Michigan:  Continuing  improvement,     Saginaw 
one  hundred  thousand  dollars,  of  which  five  thousand  dollars  shall  River,  Mich, 
be  expended  on  the  West  channel  at  Bay  City,  and  forty  thousand 
dollars,  or  such  less  sum  as  may  be  necessary,  on  the  river  above 
Bay  City. 

Improving 'mouth  of  Black  River,  Michigan:  Continuing  im-  Black  RlvQf, 
provement,  ten  thousand  dollars.  Mich. 

Improving  Clinton  River,  Michigan:  Completing  improvement,  mS^^"^^^^^' 
eight  thousand  five  hundred  and  sixty-four  dollars.     . 

Improving  Rouge  River,  Michigan:  Completing  improvement,  Rouge  River, 
eleven  thousand  six  hundred  and  ninety  dollars.  ^*^*^- 

Improving  Detroit  River,  Michigan,  by  removal  of  shoals  from    Detroit  River, 
city  of  Detroit  to  Lake  Erie:  Continuing  improvement,  thirty  ^^*^^- 
thousand  dollars. 

Improving  Thunder  Bay  River,  Alpena,  Michigan :  Continuing  Thunder  Bay 
improvement,  ten  thousand  dollars.  River,  Mich. 

Improving  Black  River  at  Port  Huron,  Michigan :  Continuing  Black  River, 
iniprovement  up  to  Washington  avenue,  ten  thousand  dollars.        Mich. 

Improving  the  water  communication  across  Keweenaw  Point,    Water     way 
Lake  Superior,  from  Keweenaw  Bay  to  Lake  Superior,  in  the  State  ^l^  p?inT 
of  Michigan,  for  a  navigable  depth  of  sixteen  feet  with  a  minimum  Lakes  Superior 
width  of  seventy  feet  at  the  bottom,  and  for  repairs  to  existing  and  Mlchfean. 
revetments,  fifty  thousand  dollars.  , 
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Rouge  River,     For  acquisition  of  land  for  site  and  beginning  construction  of 
^Turninir    ba  *^ri^i°«  basin  in  Rouge  River,  Michigan,  according  to  plan   of 
^^^urnmg       -  Q^jj^pg,!  O.  M.  Poo,  (Dorps  of  Engineers,  United  States  Army,  sub- 
mitted December  twentieth,  eighteen  hundred  and  ninety,  five 
thousand  dollars. 
Chippewa     Improving  Chippewa  River,  including  Yellow  Banks,  Wiscon- 
River,  Wis.     .  gjn  ;  Continuing  improvement,  five  thousand  dollars. 

Fox     River,     Improving  Fox  River,  Wisconsin:   Continuing  improvement, 

Wis.  seventy-five  thousand  dollars,  of  which  five  thousand  dollars,  or  so 

much  thereof  as  may  be  necessary,  may  be  used  for  work  in  tlio 

harbor  of  Fond  du  Lac,  Wisconsin,  and  approaches  thereto. 

Menominee     Improving  Menominee  River,  Wisconsm  and  Michigan:  Com- 

River,  Wis.  and  pieting  improvement  according  to  modified  project,  twenty  thou- 

^  ■  sand  five  hundred  dollars. 

Saint    Croix     Improving  Saint  Croix  River,  Wisconsin  tmd  Minnesota :  Con- 
^ver.wis.  and  tinning  improvement,  eight  thousand  dollars. 


StureeonBav     For  making  free  to  commerce  the  Sturgeon  Bay  and  Lake  Micli- 
S^s^camai  ^?*°  Ship  Canal,  connecting  the  water  of  Green  Bay  with  Lake 
*^      ^         '  Michigan,  in  the  State  of  Wisconsin.  eig[hty-one  thousand  eight 
-Provieo.  hundred  and  thirty-three  dollars :  Promdeu,  That  no  money  ap- 

Sctior?^  ^^^  proprlated  for  this  purpose  shall  be  available  until  a  valid  titie  to 
all  of  said  premises  shall  be  vested  in  the  United  States,  nor  until 
the  State  of  Wisconsin  shall  have  ceded  to  the  United  States  ex- 
clusive jurisdiction  over  the  same,  during  the  time  the  United 
States  shall  be  or  remain  the  owner  thereof,  for  all  purposes  except 
the  administration  of  the  criminal  laws  of  said  State  and  the  serv- 
ice of  civil  process  on  the  lands  and  right  of  way  so  conveyed. 
Red  River  of  Improving  Red  River  of  the  North,  Minnesota :  Continuing  im- 
t  h  e   North,  provement,  twenty-five  thousand  dollars. 

Minnesota     Improving  Minnesota  River,  Minnesota:  The  sum  appropriated 

River,  Minn,      by  act  of  August  eleventh,  eighteen  hundred  and  eighty-eight,  is 

Reappropri  a- hereby  made  available  for  the  improvement  of  the  river,  omitting' 

Vol.  25  p.  419,   *^®  requirement  for  operations  at  Belle  Plain,  pursuant  to  recom- 

'  '     '   mendation  of  engineer  officer,  page  twenty- two  hundred  and  nine  of 

the  reports  of  eighteen  hundred  and  ninety-one. 

Wabash  Ri  v-     Improving  Wabash  River,  Indiana  and  Illinois,  above  Vincennes: 

er,  Ind.  and  111.  Continuing  improvement,  five  thousand  dollars. 

Improving  W  abash  River,  Indiana  and  Illinois,  below  Vincennes: 
Continuing  improvemont,  sixty  thousand  dollars. 
White  River      Improving  White  River,  Indiana:  Continuing  improvement, 
iiw*-  five  thousand  dollars. 

Caiamet  Riv-     Improving  Calumet  River,  Illinois  and  Indiana:  Continuing  im- 
er,  111.  and  Ind.   provement,  seventy-five  thousand  dollars,  of  which  Bixty  thousand 
dollars  is  to  be  used  below  the  forks  of  the  river  and  fifteen  thou- 
sand dollars  above  the  forks  to  one-half  mile  east  of  Hammond. 
Illinois  River.     Improving  Illinois  River,  Illinois:  Continuing  improvement,  one 
^"'  hundred  thousand  dollars. 

Illinois   and     For  the  construction  of  the  Illinois  and  Mississippi  Canal:  Con- 
»msi8sippi  Ca-  tinuing  construction,  five  hundred  thousand  dollars,  of  which  so 
much  as  may  be  necessary  shall  be  used  in  acquiring  the  right  of 
Froviaos.         way  for  said  canal:  Provided.  That  in  acquiring  right  of  way  the 
Rights  of  way.  Secretary  of  War  may  make  agreements  for  joint  user  where  the 
canal  crosses  other  lines  of  transportation  if  such  agreements  can 
BasiB.  l>e  made  upon  reasonable  t^rms:   Provided  further,  That  in  ac- 

quiring the  right  of  way  by  agreement  or  otherwise  for  the  cross- 
ing of  existing  public  highways  over  the  parte  of  the  canal  con- 
structed on  land,  the  basis  of  agreement  or  condemnation  shall  be 
Bridges,  etc.    the  construction  and  maint3nance  of  bridges  by  the  United  States 
Government,  as  provided  for  in  the  detailed  plans  and  estimates 
heretofore  submittsd  to  Congress,  but  this  provision  shall  not  ap- 
ply to  bridges  constructed  over  public  waters  of  the  United  States 
now  occupying  part  of  the  line  of  the  said  canal,  nor  to  bridges 
constructed  after  the  completion  of  said  canal  or  part  thereof  ad- 
jacent to  the  bridge  sites. 
Kaskaskia     Improving  Kaskaskia  River,  Illinois,  from  mouth  to  Baldwin 
River,  111.  Bridge  :  Completing  improvement,  four  thousimd  five  hundred 

dQlli^rs, 
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For  care  and  maintenance  of  reservoirs  at  the  headwaters  of  the    M  l  s  s  i  s  si  ppl 
Mississippi  River,  sixty  thousand  dollars,  of  which  thirty  thou-  ^Keservoirs  at 
sand  dollars  muy  be  expended  for  the  construction  of  a  navigable  headwaters. 
pass  through  the  Sandy  Lake  dam. 

Improving  the  Mississippi  River,  from  the  mouth  of  the  Ohio    Prom  mouth 
River  to  the  landing  on  the  west  bank  below  the  Washington  ave-  ^^^^^  ^^^" 
nuo  bridge,  Minneapolis,  Minnesota:  Continuing  improvement, 
one  million  one  hundred^and  twenty-five  thousand  dollars :  Fro-    Provisos, 
tndedf  That  on  and  after  the  passage  of  this  act  additional  con  tracts  ^^^^*g^^^*^ 
may  be  entered  into  by  the  Secretary  of  War  for  such  materials 
and  work  as  may  be  necessary  to  carry  on  continuously  the  sys- 
tematic improvement  of  the  Mississippi  River  between  the  points 
mentioned,  or  said  materials  may  be  purchased  and  work  may  be 
done  otherwise  than  by  contract,  to  be  paid  for  as  appropriations 
may  from  time  to  time  be  made  by  law,  not  exceeding  in  the  ag- 
gregate one  million  six  hundred  and  twenty-live  thousand  dollars 
per  annum  for  three  years,  commencing  Jiliy  first,  eighteen  hun- 
dred and  ninety-three:  And prwid'ed further^  That  of  the  amount    Distribution, 
herein  appropriated  five  hundred  and  twenty-five  thousand  dollars 
shall  bo  expended  from  the  mouth  of  the  Ohio  River  to  the  mouth 
of  the  Missouri  River  and  six  hundred  thousand  dollars  from  the 
mouth  of  the  Missouri  to  Minneapolis ;  and  the  amounts  for  which 
additional  contracts  are  authori/.od  to  be  entered  into  shall  be 
cx{)ended  in  like  proportion.    The  Secretary  of  War  is  hereby 
directed  to  pay,  out  of  the  sum  allotted  to  the  river  between  the 
mouth  of  the  Missouri  River  and  Minneapolis,  to  M.  J.  Adams,  five    m.  J.  Adams, 
thousand  dollars,  in  full  of  all  claims  arid  demands  growing  out  of  payment  to. 
the  tost  made  by  him  of  what  is  known  as  the  Adams  fiume  on  the 
Upper  "Mississippi  River,  the  said  test  having  been  authorized  by 
Congress  ;  and  the  Secretary  of  War  shall  expend  fifty  thousand 
dollars  of  said  six  hundred  thousand  dollars  between  the  Chicago,    Between    St. 
Saint  Paul,  Minneapolis  and  Onaha  Railway  bridge  at  Saint  Paul  Paul  and  Mln- 
and  the  Washington  avenue  bridge,  Minneapolis,  and  may,  in  his  ^®*P^^^**- 
discretion,  use  a  i)ortion  of  said  sum  of  six  hundred  thousand  dol- 
lars, if  necessary,  to  further  protect  the  east  bank  of  the  river  from 
erosion,  and  thus  prevent  the  destruction  of  the  embankment  of    sny  island 
the  Sny  Island  levee,  and  a  further  portion,  in  his  discretion,  in  levee, 
the  rectification  of  the  river  at  Clarksville,  Missouri,  and  in  repair    Ciarksviiie, 
of  harbors  of   refuge  at  Stockholm,  Wisconsin,  and  Lake  City,  ^^• 
Minnesota,  on  Lake  Pepin  :  Frouided,  That  the  Secretary  of  War  refule 
be,  and  he  is  hereby,  authorized  to  pay  out  of  said  appropriation    Hannibal 
the  value  of  work  actually  done  by  the  Hannibal  Ferry  Company,  Ferry   Com- 
not  exceeding  the  sum  of  two  thousand  one  hundred  and  soven  ^^^y^g^^  ^^ 
dollars  and  fifty  cents,  on  the  upper  Mississippi  River  Government 
dyke,  opposito  Hannibal,  Missouri,  during  the  months  of  Septem- 
ber, October,  and  November,  eighteen  hundred  and  ninety-one. 

Improving  Quincy  Bay,  Illinois:  The  balance  on  hand  to  credit    Qulncy  Bay, 
of  this  improvement  from  the  appropriation  made  in  the  river  and  ill- 
harbor  act  of  September  nineteenth,  eighteen  hundred  and  ninety,  used  ^)r^i^J? 
is  hereby  authorized  to  be  expended,  or  so  much  thereof  as  may  Whipple  Creek 
be  necessary,  in  constructing  a  retaining  levee  on  Whipple  Creek  l^ar. 
Bar  to  hold  the  material  dredged  from  the  bay,  as  recommended    ^    *  ^'  P-  ^^• 
by  the  engineer  in  charge  in  the  report  for  eighteen  hundred  and 
ninety-one,  page  twenty-one  hundiel  and  twenty-one. 

Improving  Mississippi  River  from  Head  of  the  Passes  to  the  Mississippi 
mouth  of  the  Ohio  River,  including  salaries,  clerical,  office,  trav-  River  Conuma- 
eling,  and  miscellaneous  expanses  of  the  Mississippi  River  Com-  ^^pj^a^   ^j  ^^le 
mLssion :  Continuing  improvment,  two  million  dollars,  which  sum  Passes      to 
shall  ]ye  expended,  under  the  direction  of  the  Secretary  of  War,  in  mouth  of  Ohio, 
accordance  with  the  plans,  specifications,  and  recommendations  of    ^^1*^^^®^  otc 
the  Mississippi  River  Commission,  as  approved  by  the  Chief  of 
Engineers,  for  the  general  improvement  of  the  river,  for  the  build- 
ing of  k'vees,  and  for  surveys,  including  the  survey  from  the  Head 
of  the  Passes  to  the  headwaters  of  the  river,  in  such  manner  as  in 
their  opinion  shall  best  iraprovo  navigation  and  promote  the  in-    Provlto$, 
terests  of  commerce  at  all  stages  of  the  river :  Providcdj  That  on 
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Additional  and  after  passage  of  this  act  additional  contracts  may  be  entered 
contracts.  into  by  the  Secretary  of  War  for  such  materials  and  work  as  may 

Ldmlt.  necessary  to  carry  on  continuously  the  plans  of  the  Mississippi 

River  Commission  as  aforesaid,  or  said  materials  may  be  purchased 
and  work  may  be  done  otherwise  than  by  contract,  to  be  paid  for 
as  appropriations  may  from  time  to  time  be  made  by  law,  not  ex- 
ceeding in  the  aggregate  two  million  six  hundred  and  sixty-five 
thousand  dollars  per  annum  for  three  years,  commencing  July 
first,  eighteen  hundred  and  ninety- three. 

For  work  in  accordance  with  the  plans  and  specifications  of  the 
Mississippi  River  Commission. 
Greenville,     At  the  harbor  of  Greenville,  Mississippi:  Continuing  improve- 
Mlas.  ment,  one  hundred  thousand  dollars. 

*  VI ck 8 burg,     At  the  harbor  at  Vicksburg,  Mississippi :  Continuing  improve- 
Miss.  ment,  eighty  thousand  dollars. 

New  Orleans,     At  the  harbor  of  New  Orleans,  Louisiana :  Continuing  improve- 
La-  ment,  eighty  thousand  dollars. 

Natohez,Miss,     At  the  harbor  of  Natchez  and  Vidalia,  Mississippi  and  Louisiana, 
and  vldalia,La.  eighty  thousand  dollars. 

Memphis,     At  the  harbor  of  Memphis,  Tennessee,  twenty-five  thousand  dol- 
Tenn.  lars. 

New  Madrid,     At  the  harbor  of  New  Madrid,  Missouri,  twenty-five  thousand 
Mo.  dollars. 

Atchafalaya     At  the  head  of  the  Atchafalaya  and  the  mouth  of  Red  River, 
,  and  Red  rivers,  i^ouisiana,  for  the  rectification  thereof :  Continuing  improvement, 
eighty  thousand  dollars. 
Great  Lakes.      For  ship  channel  twenty  and  twenty-one  feet  in  depth,  and  a 
Chicago  0uiutii  nainimum  width  of  three  hundred  feet,  in  the  shallows  of  the  con- 
and  Buffalo.       necting  waters  of  the  Great  Lakes  between  Chicag^o,  Duluth,  and 
j^roviso.  Buffalo,  three  hundred  and  seventy- five  thousand  dollars :  Provided^ 

Contracts.  That  contracts  may  bo  entered  into  by  the  Secretary  of  War  for 
such  materials  and  work  as  may  be  necessary  to  carry  out  the  plans 
proposed  by  General  CM.  Poe,  Corps  of  Engineers*  United  States 
Army,  date  January  twentieth,  eighteen  hundred  and  ninety-one, 
and  printed  as  House  Executive  Document,  numbered  Two  hund  red 
and  seven,  second  session  Fifty-first  Congress,  for  such  ship  chan- 
nel, to  be  paid  for  as  appropriations  may  from  time  to  time  be  made 
Limit.  by  law,  not  to  exceed  in  the  aggregate  two  million  nine  hundred 

and  sixty-five  thousand  dollars,  exclusive  of 'the  amount  herein  ap- 
propriated. 
Gasconade     Improving  Gasconade  River,  Missouri:   Continuing  improvo- 
River,  Mo.  ment,  four  thousand  dollars. 

Osage  River,     Improving  Osage  River,  Missouri:  Continuing  improvement,  fifty 
Mo.  thousand  dollars. 

Missouri      Improving  Missouri  River  between  the  foot  of  the  Great  Falls  of 
River.  the  said  river,  in  Montana,  and  Sioux  City:  Continuing  improve- 

Qt e&t^VaUB  ^Q^t-  one  hundred  and  fifty  thousand  dollars,  a  portion  of  which 
Mont.,    and  may  be  used,  in  the  discretion  of  the  Secretary  of  War,  in  the  recti- 
siouxCity.        fication  of  said  river  and  bank  i^rotection  at  the  cities  of  Pierre 
and  Yankton,  South  Dakota. 
Missouri      Improving  the  Missouri  River  from  its  mouth  to  Sioux  City, 
River  CommlB-  Iowa,  including  salaries,  clerical,  office,  traveling  and  miscellaneous 
'^  Salaries, etc.    expenses  of  the  Missouri  River  Commission,  surveys,  permanent 
Improveinent.  bench  marks,  and  gauges:  Continuing  improvement,  six  hundred 
thousand  dollars,  to  be  expended  under  the  direction  of  the  Sec- 
retary of  War  in  the  systematic  improvement  of  the  river  accord- 
ing to  the  plans  and  specifications  of  the  Missouri  River  Commis- 
Frovito.  gion,  as  approved  by  the  Chief  of  Engineers:  Provided^  That  in  the 

discretion  of  said  Commission  a  pprtion  of  such  sum  may  be  ex- 
Harbors,         pended  in  the  protection  of  harbors  and  localities  on  the  river 
within  said  limits:  And  provided  also,  That  on  and  after  the  pas- 
Addl  tionaisage  of  this  act  additional  contracts  may  be  entered  into  by  ttie 
contracts.  Secretary  of  War  for  such  materials  and  work  as  may  be  necessary 

to  carry  on  continuously  the  plans  of  the  Missouri  River  Commis- 
sion for  the  improvement  of  said  river,  or  said  materials  may  be 
purchased  and  work  may  be  done  otherwise  than  by  contract,  to  be 
paid  for  as  appropriations  may  from  time  to  time  be  made  by  law, 
UzDlt.  not  exceeding  in  the  aggregate  seven  hundred  and  fifty  thousand 
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dollars  per  annum  for  three  years,  commencing  July  first,  eighteen 
hundred  and  ninety-three. 

Examination  of  Missouri  River  from  Three  Forks  to  Canyon    Mlssonri 
Ferry,  Montana,  with  a  view  of  determining  at  what  points,  if  R^^er. 
any,  use  might  be  made  of  water  power  for  manufacturing  or  other  forwa^fpower 
purposes,  without  unreasonably  impairing  the  navigfability  of  that 
portion  of  said  river,  two  thousand  five  hundred  doTlarp. 

Improving  Colorado  River  by  construction  of  a  levee  on  the  Gila    Colorado 
River  near  its  junction  with  the  Colorado  River  at  Yuma,  Ari- Kiver,  Ariz, 
zona,  so  as  to  confine  the  waters  to  the  channel  of  said  rivers,  ten 
thousand  dollars.  ' 

Improving  Sacramento  and  Feather  rivers,  California,  accord-    Sacramento 
ingto  plan  of  the  Board  of  Engineers,  appointed  pursuant  to  the  ^^ersToaL 
provision  of  the  act  of  September  nineteenth,  eighteen  hundred 
and  ninety,  submitted  February  third,  eighteen  hundred  and  ninety-    Vol.  28,  p.  450. 
one,  and  printed  as  House  Executive  Document,  number  Two  hun- 
dred and  forty-six.  Fifty-first  Congress,  second  session,  including 
treatment  of  the  Yuba  River  near  and  above  Marys vUle,  one  hun- 
dred and  fifty  thousaud  dollars. 

Improving  San  Joaquin  River,  California,  including  making  the    S"^  Joaquin 
cut-off  at  Twenty-one  Mile  Slough  and  the  double  cut-off  between  l"ver,CaL 
Stockton  Channel  and  Devil's  Elbow,  as  proposed  by  Major  W.  H. 
Heuer:    Continuing  improvement,  sixty-five  thousand  dollars: 
Frovided,    That  no  money  shall  bo  expended  for  making  the  cut-    Proviso. 
offs  until  the  right  of  way  on  the  line  of  the  cut-offs  shall  have    Right  of  way. 
been  conveyed  to  the  United  States  free  of  expense. 

Improving  Petal uma  Creek,  California:  Continuing  improve-  Petal nm a 
ment,  ton  thousand  dollars.  creek,  Cal. 

Improving  Mokeluinne  River,  California:  Continuing  improve-    Mokelumno 
ment,  two  thousand  five  hundred  dollars  :  Provided,  That  no  part    jp?J;,So^* 
of  said  sum  shall  be  used  until  the  drainage  canal  cut  by  private    Drainage  ca- 
parties  near  New  Hope  Landing  shall  have  been  closed,  nal. 

Improving  canal  at  the  CasciSes  of  the  Columbia  River,  Oregon :    Cascades    of 
Continuing  improvement,  three  hundred  and  twenty-six  thousand  CoiumblaRiver 
two  hundred  and  fifty  dollars :  Provided,  That  contracts  may  be  en-    ProvUo. 
tered  into  by  the  Secretary  of  War  for  such  materials  and  work  as    Contracts, 
may  be  necessary  to  complete  the  present  project  of  improvement 
of  the  Columbia  River  at  that  point,  to  be  paid  for  as  appropria-    Limit 
tions  may  from  time  to  time  be  made  by  law,  not  to  exceed  in  the 
aggregate  one  million  four  hundred  and  nineteen  thousand  two 
hundred  and  fifty  dollars,  exclusive  of  the  amount  herein  and 
heretofore  appropriated. 

The  President  is  hereby  authorized  to  appoint  a  board  of  engi-  ^^<>"^  ^'  «^" 
neers  to  consist  of  seven  members,  of  whom  three  shall  be  from  pStlmremoval 
civil  life,  whose  duty  it  shall  be  to  thoroughly  examine  the  ob- of  obstructions 
structions  to  navigation  in  the  Columbia  River,  in  that  portion  to  navigation, 
from  the  navigable  waters  thereof  below  Three  Mile  Rapids  to  the  coimnblaRlver. 
navigable  waters  above  the  Celilo  Falls,  and  report  as  soon  as 
they  conveniently  can  to  the  Secretary  of  War  such  plan  for  over- 
coming or  removing  said  obstructions  as  in  their  opinion  is  most 
feasible  and  best  adapted  to  the  necessities  of  commerce,  together 
with  a  statement  as  to  the  usefulness  ofsuch  improvement  to  nav- 
igation, its  relation  and  value  to  commerce  and  the  most  desirable 
location  therefor,  the  cost  of  construction  and  of  the  right  of  way. 
including  the  necessary  land  therefor  being  considered.    They  shall 
also  report  the  details  of  such  plans,  with  estimates  of  its  cost. 
The  sum  of  twenty  thousand  dollars,  or  so  much  thereof  as  may  be 
necessary,  is  hereoy  appropriated  to  defray  the  cost  of  such  exam- 
ination and  survey  and  the  expenses  of  said  board. 

Improving  Upper  Columbia  River,  including  Snake  River,  as  Upper  Colnm- 
far  up  as  Asotin,  Oregon  and  Washington  :  Continuing  improve-  ^  WMh.^^*' 
ment,  fifteen  thousand  dollars. 

Ipiproving  mouth  of  Columbia  River,  Oregon :  Continuing  im-  Columbia 
proyement,  three  hundred  and  fifty  thousand  dollars.  River,  Oreg. 

Improving  Willamette  River  at  and  above  Portland,  Oregon :    Will  am  e  tit 
Continuing  improvement,  thirty  thousand  dollars,  of  which  three  River,  Oreg. 
thousand  dollars  shall  be  used  in  removing  obstructions  in  Yam- 
hill River  up  to  McMlnnville, 
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Lower  Wiliar  Improving?  Lower  Willamette  and  Columbia  rivers,  in  front  erf 
lumwa^^rivers^*^*^  below  Portland,  Oregon:  Continuing  improvement,  one  liua- 
Poriland,  Oreg!  dred  and  fifty  thousand  dollars,  to  be  applied  to  obtaining:  a  twentjr- 

five  foot  channel. 
Coquiiie  River,      Improving  Coquille  River,  Oregon  :  Continuing  improvement, 
Oreg.  twenty-five  thousand  dollars. 

Slusiaw River,     Improving  the  mouth  of  the  Siuslaw  River,  Oregon :  Continuino; 
Oreg.  improvement,  twenty  thousand  dollars. 

tripper  Co-     Improving  Upper  Coquille  River,  between  Coquille  City   and 
JSee^  ^*^®^'  Myrtle  Point,  Oregon:  Five  thousand  dollars,  to  be  used  in^deep- 
ening  channel  to  four  feet  at  mean  low  water. 

Snake  River,     Improving  Upper  Snake  River,   Idaho,  between  Hunting-ton 
Idaho.  Bridge  and  Seven  Devils  mining  district,  twenty  thousand  dollars. 

Cowlitz  River,     Improving  Cowlitz  River,  Washington :  Continuing  iniprove- 
Wash.  ment,  three  thousand  dollars. 

Puget  Sound,     Improving  Puget  Sound  and  its  tributary  waters,  Washing-ton  : 
etc.,  Wash.        Continuing  improvement,  fifteen  thousand  dollars. 

SwinomiBh     Improving  Swinomish  Slough,  Washington  :  For  a  channel  four 
Slough,  Wash,    f^^^  m  depth  at  the  mean  of  the  lower  low  waters,  twenty-five 
thousand  dollars. 

Nasel    River,     Improving  Nasel  River,  Washington  :  Completing  improvonaent. 
Wash.  one  thousand  five  hundred  dollars. 

Columbia     Improving  Columbia  River,  Washington,  between  the  mouth  of 
River,  Wash,      the  Willamette  River  and  the  city  of  Vancouver :  Completing:  im- 

?rovement,  in  accordance  with  the  plan  recommended  by  Major 
'homas  H*  Handbury,  and  printed  in  House  Executive  Document 
numbered  Thirty-six,  Fifty-second  Congress,  first  .'■ession,  thirty- 
three  thousand  dollars. 
W  1 1 1  a  p  a     Improving  Willapa  River  and  Harbor,  Washington,  'eighteen 
River^  w^ash.     thousand  dollars,  of  which  eight  thousand  dollars  may  be  used  for 
closing  Mailboat  Slough. 
Rejection    of     SEC.  2.  That  in  cases  where  authority  has  been  granted  to  the 
teKeoui  ^^^"^"  Secretary  of  War  in  this  act  to  make  contracts  for  the  completion 
^  of  certain  works  of  river  and  harbor  improvement,  he  is  hei-eby 

authorized  to  reject  any  bids  not  in  his  opinion  advantageous  to 
the  Government,  and  to  issue  new  proposals. 
Vol.  28,  p.  54,     Sec  3.  That  section  seven  of  the  river  and  harbor  act  of  Sep- 
amended.  tember  nineteenth,  eighteen  hundred  and  ninety,  be  amended  and 

re-enacted  so  as  to  re«S  as  follows : 
Obstructions     '*  SEC.  7.  That  it  shall  not  be  lawful  to  build  any  wharf,  pier, 
by  wharves,  etc.  ^Q^pjjijj^  boom,  dam,  waer,  breakwater,  bulkhead,  jetty,  or  struc- 
ture of  any  kind  outside  established  harbor  lines,  or  in  any  navi- 
gable waters  of  the  United  States  where  no  harbor  lines  are  or 
may  be  established,  without  the  permission  of  the  Secretary  of 
War,  in  any  port,  roadstead,  haven,  harbor,  navigable  river,  or 
other  w^aters  of  the  United  States,  in  such  manner  as  shall  ob- 
struct or  impair  navigation,  commerce,  or  anchorage    of  said 
Constructi  on  waters ;  and  it  shall  not  be  lawful  hereafter  to  commence  the  con- 
of  bridges,  etc.,  strnction  of  any  bridge,  bridge  draw,  bridge  piers  and  abutments, 
under  btate  law  ^^^g^^g^y^  ^^  Other  works  over  or  in  any  port,  road,  roadstead, 
haven,  harbor,  navigable  river  or  navigable  waters  of  the  United 
States,  under  any  act  of  the  legislative  assembly  of  any  State,  until 
the  location  and  plan  of  such  bridge  or  other  works  have  been  sub- 
Secretary    of  mitted  to  and  approved  by  the  Secretary  of  War,  or  to  excavate 
ptos^tc^'^^^^  ^^  ^^^'  ^^  ^^  *°y  manner  to  alter  or  modify  the  course,  location, 
Ait-ering,  etc.,  condition  or  capacity  of  any  port,  roadstead,  haven,  harbor,  har^ 
ports.,  etc.,  for-  bor  of  refuge,  or  inclosure  within  the  limits  of  any  breakwater,  or 
bidden.  ^f  ^Yie  channel  of  any  navigable  water  of  the  United  States,  unless 

approved  and  authorized  by  the  Secretary  of  War  : 
Proviso.  Proinclcd,  That  this  section  shall  not  apply  to  any  bridge,  bridge 

Existing  law-  draw,  bridge  piers,  and  abutments  the  construction  of  which  has 
excenteS^^' ^^^ '  ^®®°  heretofore  duly  authorized  by  law,  or  be  so  construed  as  to 
No  authority  **"^^^^'^^®  ^^^  construction  of  any  bridge,  draw  bridge,  bridge 
for  bridges  un-  piers  and  abutments  or  other  works  under  an  act  of  the  legislature 
der  State  law  of  any  State,  over  or  in  any  stream,  port,  roadstead,  haven  or  har- 
wtfoi^ln  sta^^  ^^'  ^^  other  navigable  water  not  wholly  within  the  limits  of  such 
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Sec.  4.  That  any  permission  granted  by  the  Secretary  of  War  f^J^^g^^  across 
under  the  provisions  of  an  act  of  Congress  entitled  *' An  act  to    voi?i7  p^*398 
authorize  the  construction  of  bridges  across  the  Ohio  River,  and         '    '  * 
to  prescribe  the  dimensions  of  the  same,"  approved  December 
seventeenth,  eighteen  hundred  and  seventy-two,  as  amended  by    Vol. 22, p. 414. 
an  act   supplementary  thereto,  approved  February  fourteenth, 
eighteen  hundred  and  eighty-three,  for  the  construction  of  a  bridge    idmit  for  con- 
over  said  river,  shall  be  null  and  void  if  said  construction  be  not  structlon. 
actually  commenced  within  one  year  and  completed  within  three 
years  from  the  date  of  said  permission. 

Sec.  5.  That  no  money  appropriated  for  the  improvement  of  Dredging with- 
rivers  and  harbors  in  this  act  or  hereafter,  shall  be  expended  for  ^  l^arbor  lines, 
dredging  inside  of  harbor  lines  duly  established. 

Sec.  6.  That  the  Secretary  of  War  is  hereby  directed  to  cause    Surveys, 
preliminary  examinations  to  be  made  at  the  following  localities, 
to  wit : 

ARKANSAS.  Arkansas. 

Saline  River. 

Little  River. 

Fourche  Le  Fevre  and  Current  River. 

Ouachita  River,  above  Camden. 

CALIFORNIA.  Cftllfomla. 

Old  River  Branch  of  San  Joaquin  River. 

San  Joaquin  River  from  Hilrs  Ferry  to  Firebaugh's  Ferry,  in- 
cluding closing  of  sloug'hs  on  the  river  above  Stockton. 
Navigable  sloughs,  in  the  bay  of  San  Francisco. 
Merced  River. 
Mouth  of  Navarro  River. 
Tuolumne  River. 
•Harbor  of  Crescent  City. 
Stanislaus  River. 

Entrance  to  harbor  of  San  Francisco,  known  as  Colden  Gate. 
Alviso  Slough. 

CONNECTICUT.  Connecticut. 

Norwalk  Harbor, 

Westport  Harbor. 

Stonington  Harbor,  and  the  entrance  thereto. 

DEI^AWABE.  ^^^^ 

Nanticoke  River. 

Mouth  of  Saint  Jones'River. 

For  inland  water  way  connecting  the  Mispillion  and  Broadkiln 
rivers  so  as  to  reopen  the  navigation  of  Cedar,  Slaughter,  and 
Primehook  creeks. 

FLORIDA.  Florida. 

Harbor  at  Cape  Canaveral. 

The  bar  at  the  junction  of  Choctawhatchee  Bay  and  Santa  Rosa 
Sound. 

The  bar  at  the  mouth  of  Alaqua  Bayou,  at  its  entrance  into 
Choctawhatchee  Bay. 

GEORGIA.  ^^^^ 

Savannah  River  between  Spirit  Island  and  the  point  where  the 
Charleston  and  Savann^ih  Railway  crosses  said  river. 

li^AHO.  Idaho. 

Kootenai  River,  from  Fry,  Idaho,  to  international  boundary  line. 
Spokane  River,  from  Post  Falls  to  Lake  Coeur  d'Alene. 
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Iowa. 


IOWA. 


nilnols. 


Kansas. 


Mississippi  River  at  and  near  Belle vue,  Iowa,  with  a  view  to  90 
repairing  and  fixing  dam  that  ferry  channel  will  be  restored. 

Mississippi  River,  Iowa  side  from  mouth  of  Iowa  River  to  Bur- 
lington, to  determine  the  best  method  of  removing  the  bars  and 
deepening  the  channel. 

mBIANA. 

Harbor  at  Evansville. 

Wolf  River  Harbor,  on  Lake  Michigan ;  and  the  engineer  will 
report  whether  Wolf  River  and  lake  are  navigable  water  ways  of 
the  United  States  or  whether  covered  in  whole  or  in  part  by 
claims  of  private  ownership. 

ILLINOIS. 

Ohio  River  at  or  near  Elizabethtown.  Illinois,  for  the  purpose 
of  determining  the  most  practicable  method  of  improving  the  har- 
bor at  that  place. 

Hamburg  Bay,  on  the  Mississippi  River,  in  Calhoun  County. 

Little  Wabash  and  Embarras  rivers. 

Outer  harbor  at  mouth  of  Calumet  River. 
•  Harbor  at  Moline. 


KANSAS. 


Kansas  River. 


Kentucky. 


KENTUCKY. 


Louisiana. 


Ohio  River  between  the  cities  of  Ludlow  and  Covington,  in  Ken- 
tucky, and  Cincinnati,  Ohio,  from  the  Chesapeake  and  Ohio  Rail- 
way bridge  to  the  Cincinnati  Southern  Railway  bridge  to  prevent 
washing  and  damage  to  banks  on  Kentucky  shore. 

Ohio  River  between  Livingston  Point  and  the  head  of  Tennes- 
see Island  with  the  view  of  protecting  the  harbor  and  marine  wa^^s 
at  Paducah,  Kentuekv. 

Licking  River,  witn  a  view  to  providing  slack-water  navigation. 

Big  Sandy  River  from  its  junction  with  the  Ohio  River  to  the 
crossing  of  the  Big  Sandy  by  the  Chesapeake  and  Ohio  Railroad 
bridge,  with  a  view  of  ascertaining  if  there  be  a  bar  in  the  Ohio 
River  at  the  mouth  of  said  Big  Sandy  obstructing  navigation,  and 
if  there  be  whether  confining  the  waters  of  the  Big  Sandy  to  the 
general  course  of  its  channel  between  said  points  the  said  bar  will 
be  removed. 

LOxnsiANA. 

Harbor  of  refuge  on  Lake  Pontchar train,  most  suitable  point  at 
or  near  entrance  into  the  Old  and  New  basins. 

Bayous  Black  and  Terrebonne,  with  a  view  of  connecting  them 
between  Southdown  Plantation  and  Houma,  Louisiana,  and  open- 
ing a  shorter  and  safer  inland  water  route  from  the  Mississippi 
Valley  via  Ber wicks  Bay  to  Texas  and  Mexico. 

MAINE. 

Rockland  Harbor. 

Tennants  Harbor. 

Vinal  Haven. 

Carver  Harbor. 

Owl  Head  Harbor. 

French's  Beach  Harbor. 

Lincolnville  Harbor. 

South  Fork  of  Bagaduce  River. 

George's  River. 
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Portland  Harbor,  with  a  view  to  extending  the  channel  along 
the  front  of  the  wharves  on  the  south  side  of  the  harbor,  so  as  to 
give  a  depth  of  eight  feet  at  mean  low  water  as  far  south  as  the 
plush  mill  wharf. 

Channel  near  Hardy's  Point  below  Pembroke. 


MASSACHUSETTS. 


MassacliiiBetts 


Vincent  Cove,  Gloucester  Harbor. 

Gloucester,  from  Five  Pound  Island  to  head  of  river. 

Neponsit  River. 

New  ]3edford  Harbor. 

Woods  HoU. 

East  Boston  channel,  from  the  southeasterly  line  of  the  location 
of  the  Boston,  Revere  Beach  and  Lynn  Railroad  to  the  channel  at 
Jeffries  Point,  so  called,  and  Chelsea  River,  from  Grand  Junction 
railroad  bridge  to  the  Boston  and  Maine,  eastern  division,  railroad 
bridge. 

Tarpaulin  Cove,  Naushon  Island,  for  a  breakwater. 

Saugus  River; 

MISSISSIPPI. 

Pearl  River  near  Jackson,  Mississippi,  to  determine  whether  it 
would  be  advantageous  to  divert  the  river  from  its  present  chan- 
nel so  that  it  would  flow  through  what  is  known  as  *'  Tanyard 
Branch,"  and  if  so  whether  it  is  feasible  and  what  it  would  cost  to 
so  divert  it. 

Mississippi  Sound,  outside  of  the  range  of  islands  off  the  Missis- 
sippi coast,  with  a  view  of  making  an  entrance  for  vessels. 

Biloxl  Bay,  known  as  Back  Bay,  north  of  the  town  of  Biioxi  and 
up  to  town  of  Handsboro,  with  a  view  of  removing  bars. 

Pearl  River,  Edinburg  to  Lake  Burnside. 

Bar  at  the  mouth  of  Wolf  River. 

Bar  at  the  mouth  of  Jordan  River. 

Homochitto  River,  from  its  mouth  to  the  Louisville,  New  Orleans 
and  Texas  Railroad  bridge. 

Channel  at  mouth  of  Old  Fort  Bayou. 

Cassidys  Bayou,  Cold  Water  River. 


MlBslsslppL 


MARYLAND. 


Maryland. 


South  Branch  of  Pa4:apsco  River,  at  Baltimore,  from  Craighill 
Channel  to  Light  Street  bridge. 

Middle  Branch  of  Patapsco  River,  from  Light  Street  bridge  to 
foot  of  Eutaw  street. 

Pocomoke  River,  with  a  view  of  uniting  the  waters  of  said  river 
with  the  waters  of  Synepuxent  Bay,  at  a  point  above  Snow  Hill. 

Black  Walnut  Harbor,  at  the  mouth  of  Great  Choptank  River. 

Mouth  of  Parish  Creek. 

Wicomico  River,  western  shore  of  the  State. 

MICHIGAN. 

Pine  River,  at  Saint  Clair  City. 

Belle  River,  Marine  City,  from  ita  mouth  to  Broadway  Street 
bridge. 
Hammond  Bay,  Lake  Huron,  at  the  mouth  of  Ocqueoc  River. 
Sebewaing  River,  Saginaw  Bay. 

NEW  JERSEY. 

Whale  Creek. 
Cooper  Creek, 
Dennis  Creek. 
Bamegat  Inlet,  entrance  and  harbor. 


Mlclilgaii. 


New  Jersey 
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New  York.  NEW  YORK. 

Harbor  of  refugee  in  Mexico  Bay  on  Lake  Ontario. 

Channel  conrectinof  Freeport  with  Great  South  Bay. 

Berrian's  Creek.  Long  Island. 

Seafo.'d  Cre^k,  Long  Island. 

Southold  Harbor,  Long  Island. 

Fort  i'ond  Bay  at  the  east  end  of  I^ng  Inland,  Including^  ftn  esti- 
mate of  the  cost  of  an  adequate  breakwater. 

For  channel  west  of  Bobbins  Reef  Light -House  to  connect  the 
mouth  of  Arthur  Kill  with  New  York  Harbor. 

Dunkirk  Harbor,  with  a  view  of  securinef  sixteen  feet  of  water. 

Allegheny  River,  from  Olean,  New  York,  to  Warren,  Pennsyl- 
vania. 

Nortb  Carolina.  NORTH  CAROLINA. 

For  breakwater  to  protect  town  of  Beaufort. 

Potohunk  River. 

Durham's  Estuary  from  mouth  to  village  of  Edwards  Mills. 

OWa  OHIO. 

Ohio  River  between  Iron  ton,  Ohio,  and  three  miles  alongf  and  up 
the  Ohio  east  of  the  mouth  of  Guyan  River,  West  Virginia,  for  the 
purpose  of  ascertaining  what  is  necessary  to  clear  said  river  be- 
tween said  points  of  obstructions  and  to  deepen  the  channel  thereof 
where  necessary,  with  all  such  other  improvements  as  may  be 
found  expedient  for  the  storing  and  harbormg  of  steamboats,  coal 
barges,  and  for  the  landing  and  shipping  of  coal  and  other  fi'eights 
on  said  river  between  said  point. 

Little  Miami  River,  with  the  view  of  affording  an  ice  harbor. 

Raccoon  River  from  its  junction  with  the  Ohio  River  for  fifty 
miles  of  said  Raccoon  River. 

Oregon.  OREGON. 

Chetco  River. 

Inner  navigation  of  Alsea  River. 

Nestucca  River,  as  far  as  Woods. 

Rogue  lUver,  from  Grant  Pass  to  the  mouth 

Navigable  tide-water  channels  of  Coos  River,  with  a  view  to  re- 
move snags,  logs,  and  other  obstructions. 

Yamhill  River,  fiom  mouth  to  McMinnville,  for  slackwater  nav- 
igation by  lock  and  dam  at  Lafayette. 

Willamette  River,  above  Ore«?on  City. 

Harbor  at  Yaquina  Bay,  with  a  view  to  obtaining  twenty-five 
feet  of  water  at  mean  low  water  upon  the  bar  at  the  entrance. 

Pennsylvania.  PENNSYLVANIA. 

For  lock  and  dam  on  Allejjheny  River,  at  or  near  Tarentum. 

For  lock  and  dam  at  the  most  practicable  point  for  navigation 
on  Allegheny  River,  between  the  dam  at  Tarentum  and  Herr  Is- 
land Dam. 

For  the  location  of  the  necessary  number  of  movable  locks  and 
dams  on  the  Ohio  River  between  Davis  Island  Dam  and  the  dam 
at  or  near  the  mouth  of  the  Beaver  River,  in  Pennsylvania. 

Rhode  Island.  RHODE  ISLAND. 

Apponaug  Harbor,  Cowessett  Bay. 
Wickford  Harbor,  Narragansott  Bay. 
Breach  way  into  Salt  Pond,  Block  Island. 
Greenwich  Harbor,  Greenwich  Bay. 

Pawtuxet  Harbor,  Providence  River.  Inner  Harbor  at  Point 
Judith  Breakwater. 
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Lynch  River. 


SOUTH  CAROLINA.  Soutli  Caro- 

lina. 


James  River. 


SOUTH  DAKOTA.  South   Dako- 

ta. 


TENNESSEE.  Tennessee. 


Sequatchie  River. 

Duck  River. 

Hiawassee  River  in  Tennessee  from  its  confluence  with  the  Ten- 
nessee River  to  the  mouth  of  the  Ocoee  River.. 

Wolf  River. 

Harbor  at  Memphis,  including  removal  of  bar  forming  opposite 
the  upper  part  of  the  city,  and  bank  protection  along  the  city  front. 

Emory  River,  from  its  mouth  to  Harriman. 

TEXAS.  Texas. 

Channel  through  Sabine  Lake  from  Sabine  Pass  to  mouths  of  Sa- 
bine and  Ncches  Rivers. 
Sabine  River,  from  Sudduth's  Bluff  to  Logansport,  Louisiana. 
Brazos  River,  from  its  mouth  to  the  town  of  Richmond. 
From  the  mouth  of  Neches  River  to  Shooks  Bluff. 
Sulphur  River  from  its  mouth  to  Sulphur  Station. 

,    VERMONT.  Vermont* 

Harbor  at  Adams  Landing,  so  called,  on  Grand  Isle,  and  North 
Hero  Harbor,  on  Lake  Champlain. 

VIIIGTNIA.  Vlr^nia. 

Milford  Haven,  bar  at  mouth. 
Morattico  Creek,  obstruction  at  mouth. 
Little  Wicomico  River,  obstruction  at  mouth. 
Harbor  at  Petersburg  and  Appomattox  River,  for  diversion  of 
waters  to  Old  North  Channel  above  city. 

WASHINGTON.  Washington 

Snohomish  River  from  mouth  to  Lowell. 

Lewis  River  from  its  mouth  to  Speliah  Creek. 

Nooksack  River,  with  a  view  of  removing  obstructions,  straight- 
eninsr  channel  to  prevent  jams  and  the  filling  of  Bellingham  Bay 
with  deposits  of  earth. 

Everett  Harbor,  including  mouth  of  Snohomish  River. 

U]>per  C-olumbia.  River,  Washington,  from  the  international 
boundary  to  Rock  Island  Rapids. 

WISCONSIN.  Wisconsin. 

Lake  Pepin,  whether  additional  harbors  of  refuge  are  necessary, 
and  if  necessary,  where  the  same  should  be  located. 

Green  Bay,  from  light-house  to  first  bridge  on  Pox  River. 

Harbor  at  Stockbridge  on  Lake  Winnebago. 

Harbor  at  Calumet  on  Lake  Winnebago. 

Fox  River,  on  the  necessity  and  advisability  of  building  a  pro- 
tection wall  on  the  canal  at  Kaukauna. 

AUouez  Bay  and  Nemadji  River,  at  Superior. 

Sec;.  7.  That  the  preliminary  examinations  ordered  in  this  act    preliminary 
shall  be  made  by  the  local  engineer  in  charge  of  the  district,  or  an  examinations, 
engineer  detailed  for  the  purpose ;  and  such  local  or  detailed  en- 
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Report  glneer  and  the  division  engineer  of  the  locality  shall  report  to  tlie 

Chief  of  Engineers,  first,  whether,  in  their  opinion,  the  harbor  or 
river  under  examination  is  worthy  of  improvement  by  the  General 
Details.  Government,  and  shall  state  in  such  report  fully  and  particulArly 

the  facts  and  reasons  on  which  they  base  such  opinions,  including 
the  present  and  prospective 'demands  of  commerce;  and,  second, 
if  worthy  of  improvement  by  the  General  Government,  wh&t  it 
will  cost  to  survey  the  same,  with  the  view  of  submitting*  plaa  and 
estimate  for  its  improvement;  and  the  Chief  of  Engineers  shaK 
submit  to  the  Secretary  of  War  the  reports  of  the  local  and  divi- 
sion engineers,  with  his  views  thereon  and  his  opinion  of  the  pub- 
lic necessity  or  convenience  to  be  subserved  by  the  proposed  im- 
Heports  to  be  provement ;  and  all  such  reports  of  preliminary  examinations,  with 
nent  to  House  of  such  recommendations  as  he  may  see  proper  to  make,  shall  be 
Kepresentatives  transmitted  by  the  Secretary  of  War  to  the  House  of  Representa- 
and  printed.       tives,  and  arehereby  ordered  to  be  printed  when  so  made. 
Appropriation     SEC.  8.  For  preliminary  examinations,  contingencies,  expenses 
Uons^etc'^         connected  with  inspection  of  bridges,  the  service  of  notice  required 
'  in  such  cases,  the  examination  of  bridge  sites  and  reports  thereon, 

and  for  incidental  repairs  for  which  there  id  no  special  appropria- 
tion for  rivers  and  harbors,  one  hundred  and  twenty-five  thousand 
dollars :  Provided,  That  no  preliminary  examination,  survey,  pro- 
ject, or  estimate  for  new  works  other  than  those  designated  in  this 
ProvUo:         act  shall  be  made :  And  prtmided  further ^  That  after  the  regular  or 
et?^uniesJpro-  ^o^™^  report  on  any  examination,  survey,  project,  or  work  under 
vided  for.  way  Or  proposed  is  submitted ,  no  supplemental  or  additional  reiwrfc 

No  supple-  or  estimate,  for  the  same  fiscal  year,  shall  be  made  unless  ordered 
etc'^S^iS'mtSe'  ^^  *  resolution  of  Congress.    The  Government  shall  not  be  deemed 
Noprojectau-  to  have  entered  upon  any  project  for  the  improvement  of  any  water 
thorized    imtii  way  or  harbor  mentioned  in  this  act  until  funds  for  the  commenoe- 
^P[^P^**^^^ment  of  the  proposed  work  shall  have  been  aotually  appropriated 
by  law. 
Approved,  July  13,  1892.  • 


July  18, 1892.  cHAP.  160.— An  act  authorizing  the  Aransas  Harbor  Terminal  Railway  Com 
pany  to  construct  a  bridge  across  the  Corpus  Chrlstl  Channel,  known  as  tlu 
Morris  and  Cummings  Ship  Channel,  in  Aransas  Comity,  Texas. 


Aransas  Har-     ^  *^  enacted  by  the  Senate  and  House  of  Eepresentatives  of  the  United 

bor  and  Termi-  States  of  America  m  Congress  assembled,  That  the  Aransas  Harbor 

r^^  ^anv^  mav  Terminal  Railway  Company,  a  corporation  chartered  under  the 

i)ri™K«    Corpus  l^^s  of  the  State  of  Texas,  is  hereby  authorized  and  empowered 

Chrlstl  Chan-  to  erect,  construct,  maintain,  and  operate  a  bridge  over  and  across 

nei.  Tex.  the  Corpus  Christ!  Channel,  known  as  the  Morris  and  Cummingfs 

Kail  way  bridge,  gj^.p  channel,  in  Aransas  County,  Texas.    Said  bridge  shall  be 

constructed  to  provide  for  the  passage  of  railway  trains  on  and  over 

a  doub!e  or  single  track  as  said  Aransas  Harbor  Terminal  Railway 

Draw.  Company  may  elect. 

Sec.  2.  That  said  bridge  shall  be  constructed  with  a  draw  or^ 
turn  of  sufiBcient  capacity  to  afford  free  passage  to  such  vessels  and 
ProvUot.         boats  as  navigate  said  channel:  Promdedy  That  said  bridge  shall 
be  opened  promptly  upon  reasonable  signal  for  the  passage  of  boata 
Opening  draw,  and  other  water  craft,  except  when  trains  are  passing  over  the 
draw  or  turn;  but  in  no  case  shall  unnecessary  delay  occur  in 
openini"  the  draw  or  turn  after  the  passage  of  trains  or  at  any 
other  time;  and  the  said  Aransas  Harbor  Terminal  Railway  Com- 
pany shall  maintain  at  its  own  expense,  from  sunset  to  sunrise, 
Lights, etc.     such  lights  or  other  sicnals  on  said  bridge  as  the  United  States 
Light-House  Board  shall  prescribe.      And  no  bridge  shall  be 
erected  and  maintained  under  the  authority  of  this  act  which  shall 
Unobstructed  at  any  time  substantially  or  materially  obstruct  the  free  naviga- 
navlgation.        tion  of  said  channel;  and  if  any  bridge  erected  under  such  author- 
ity shall,  in  the  opinion  of  the  Secretary  of  War,  obstruct  such 
navigation,  he  is  hereby  authorized  to  cause  such  change  or  alter- 
ation of  such  bridge  to  be  made  as  will  effectually  obviate  such  ob- 
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fltruction,  and  all  such  alterations  shall  he  made  and  all  such  oh- 
structions  be  removed  at  the  exi)ense  of  the  owner  ol  said  bridge. 
And  in  case  of  any  obstruction,  or  alleged  obstruction,  to  the  navi- 
gation of  said  channel,  caused,  or  alleged  to  be  caused,  by  said 
bridge,  the  ease  may  be  brought  in  the  circuit  court  of  the  United    Litigation. 
States  in  which  any  portion  of  said  obstruction  or  bridge  may  be 
located:  Provided  further,  That  nothingin  this  act  shall  be  so  con-    Existing  laws 
strued  as  to  repeal  or  modify  any  of  the  provisions  of  law  now  ex-  not  affected, 
isting  in  reference  to  the  protection  of  navigation  of  rivers,  or  to 
exempt  this  bridge  from  the  operations  of  the  same.    That  all  rail- 
road companies  desiring  the  use  of  any  bridge  constructed  under  compantea^*^^'^ 
this  act  shall  have  and  be  entitled  to  equal  rights  and  privileges 
relative  to  the  passage  of  railway  trains  or  cars  over  the  same  and 
over  the  approaches  thereto  upon  payment  of  a  reasonable  compen- 
sation for  such  use;  and  in  case  the  owner  or  owners  of  said  bridge    Terms, 
and  the  several  railroad  companies,  or  any  one  of  them  desiring 
such  use,  shall  fail  to  a^ree  upon  the  sum  or  sums  to  be  paid,  and 
u})on  rules  and  conditions  to  which  each  shall  conform  in  using 
said  bridge  j  all  matters  at  issue  bat  wen  them  shall  be  decided  by 
the  Secretary  of  War  upon  a  hearing  of  the  allegations  and  proofs 
of  the  parties. 

Sec.  3.  That  any  bridge  authorized  to  be  constructed  under  this    Secretary    of 
act  shall  be  located  and  built  under  and  subject  to  such  regulations  War  to  approve 
for  the  security  of  said  channel  as  the  Secretary  of  War  shall  pre-  ^  *"^' 
scribe ;  and  to  secure  that  object,  the  said  corporation  shall,  at 
least  two  months  previous  to  the  commencement  of  the  construction 
of  said  bridge,  submit  to  the  Secretary  of  War,  for  his  examina- 
tion and  approval,  a  design  and  drawing  of  the  bridge  and  a  map 
of  the  location,  giving  such  information  as  may  be  necessary  to 
enable  the  Secretary  of  W&r  to  judge  of  the  proper  location  of  said 
bridfife,  and  shall  furnish  such  information  as  may  be  required  for 
a  full  and  satisfactory  understanding  of  the  subject :  and  until  such 
plan  and  location  of  the  bridge  are  approved  by  the  Secretary  of  • 

War,  the  bridge  shall  not  be  built :  and  should  any  change  be  made    Changes, 
in  the  plan  of  said  bridge  during  the  progress  of  construction  or 
after  completion  such  change  shall  be  subject  to  the  approval  of 
the  Secretary  of  War. 

Sec.  4.  That  the  right  to  alter,  amend,  or  repeal  this  act  is    Amendment, 
hereby  expressly  reserved,  and  the  right  to  require  any  changes  etc. 
in  said  structure,  or  its  entire  removed  at  the  expense  of  the  own- 
ers thereof,  whenever  Congress  shall  decide  that  the  public  inter- 
est requires  it,  is  also  expressly  reserved. 

-  Sec.  5.  That  this  act  shall  bo  null  and  void  if  actual  construction  Commence- 
of  the  bridge  herein  authorized  be  not  oommenced  within  one  year  ™®|"^  ^^^  ^^^' 
and  completed  within  three  years  from  the  passage  of  this  act.       ^  ®  ^^" 

Approved,  July  13, 1892. 


CHAP.  170.— An  act  to  authorize  the  Lake  Charles  Road  and  Bridge  Company,     Jnly  14, 1892. 

of  Lake  Charles,  Louisiana,  to  construct  and  maintain  bridges  across  English — 

Bayou  and  Calcasieu  River. 

Be  it  enacted  by  the  SencUe  and  House  of  Representatives  of  the  United 
States  of  America  in  Congress  assembledy  That  it  shall  be  lawful  for 
the  Lake  Charles  Road  and  Bridge  Company,  a  corporation  created    Lake  Charles 
and  existing  under  and  by  virtue  of  the  laws  of  the  State  of  Louis-  ef^i^^o  co  ^ 
iana,  or  its  assigns,  to  erect,  construct,  and  maintain  a  bridge  over  p  an  y    m  a^ 
the  English  Bayou  and  a  bridge  over  Calcasieu  River,  in  the  State  Bridge  English 
of  Louisiana,  at  such  points  upon  said  bayou  and  river  in  township  ^^J  ^?v^*^' 
nine  south  and  range  eight  west  as  may  be  found  advantageous.  La.       ■"^^®^' 
Said  bridges  shall  be  constructed  to  provide  for  the  passage  of 
wagons  and  vehicles  of  all  kinds,  for  the  transit  of  animals,  foot 
pa-sengers,  and  of  all  kinds  of  commerce,  travel,  or  communica-  etc  ^die     ** 
tion,  and  said  corporation  may  charge  and  receive  such  reasona-       * 
ble  tolls  therefor  as  may  |be  approved  from  time  to  time  by  the    ToUs, 
Secretary  of  War. 
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Draws.  Sec.  2.  That  each  of  said  bridges  shall  be  constructed  as  draw- 

bridges, with  an  opening  over  the  center  of  the  channel  of  suQh. 
width  as  the  Secretary  of  War  shall  determine,  and  which  shall  not 
be  less  than  thirty  feet  In  the  clear  across  English  Ba>;ou  and  not 
Proviso.  less  than  fifty  feet  in  the  clear  across  Calcasieu  River  :  Provided 

draws*  ^  ^  ^  ^  abso^  That  said  draws  shall  be  opened  promptly  upon  reasonable 
signal  for  the  passat^e  of  boats,  vessel,  or  other  water  craft,  and  in 
no  ca^o  shall  unnecessary  delay  occur ;  and  said  company  or  cor- 
poration shall  maintain,  at  its  own  exi)ense,  from  sunset  to  sunrise. 
Lights,  etc.  such  lights  or  other  signals  on  said  bridges  as  the  Light  Houbo 
Board  shall  prescribe,  and  such  sheer  booms  or  other  structures 
as  may  be  necessary  to  safely  ffuide  vessels,  boats,  rafts,  or  other 
water  craft  safely  through  said  draw  openings  as  shall  be  desig- 
nated and  required  by  the  Secretary  of  War. 
Secretary    of     SEC.  3.  That  said  bridt^es  shall  ba  built  and  located  under  and 

SaM ^etc^'*'^*'  subject  to  such  regulations  for  the  security  of  navigation  of  said 
bayou  and  river  as  the  Secretary  of  War  shall  prescribe,  and  to 
secure  that  object  the  said  company  or  corporation  shall  submit  to 
the  Secretary  of  War,  for  his  examination  and  approval  a  design 
and  drawings  of  the  bridges  and  a  map  of  the  location,  given  for 
the  space  of  one  mile  above  and  one  mile  below  the  proposed  loca- 
tion the  topography  of  the  banks  of  the  bayou  and  river,  the  shore 
lines  at  high  and  low  water,  the  direction  and  strength  of  the  cur- 
rent at  all  stages,  and  the  soundings,  accurately  showing  the  bed 
of  the  streams,  and  shall  furnish  such  other  information  as  may  be 
required  for  a  full  and  satisfactory  understanding  of  the  subject ; 
and  until  the  said  plans  and  locations  are  approved  by  the  Secre- 
tary of  War  the  bridges  shall  not  be  built ;  and  should  any  changes 
be  made  in  the  plans  of  said  bridges  during  the  progress  of  con- 
struction such  change  shall  be  submitted  to  the  approval  of  tho 
Secretary  of  War. 
M-mendment,     SEC.  4.  That  the  right  to  alter,  amend,  or  repeal  this  act,  or  to 

«tc,  require  any  changes  in  such  structures,  or  their  entire  removal  at 

the  expense  of  the  owners  thereof,  whenever  the  Secretary  of  War 
shall  decide  that  the  public  interest  requires  it,  and  the  right  to 
proscribe  such  rules  and  regulations  in  regard  to  toll  and  other- 
wise as  may  bo  deemed  reasf)nable,  are  expressly  reserved. 
Commence-     SEC.  5.  That  this  act  shall  be  null  and  void  if  actual  construction 

ment  and  com- of  the  bridges  herein  authorized  be  not  commenced  within  two 

pietion.  years  and  completed  within  three  years  from  tho  date  hereof. 

Approved,  July  14,  1892. 


July  14, 1892.        CHAP.  171.— An  act  making  appropriations  to  provide  for  the  expenses  of  the 
government  of  the  District  of  Columbia  for  the   fiscal  year  ending  June  thir- 
tieth, eighteen  hundred  and  ninety-three,  and  for  other  puri>o8es. 

Beit  enacted  by  the  Senate  and  Horme  of  Erpresentatives  of  the  United 
District  of  Co-  States  of  America  in  Congress  asse.^nhled.  That  the  half  of  thefollow- 
lumbla    appro- ijjg  gmjjg  named,  respectively,  is  hereby  appropriated,  out  of  any 
pria  o    .  money  in  tho  Treasury  not  otherwise  appropriated,  and  the  other 

HaiffromDis-half  out  of  the  revenues  of  the  District  of  Columbia,  for  the  pur- 
trict  revenues,    poses  following,  Ixiing  for  the  expenses  of  the  government  of  the 
District  of  Columbia  for  the  fiscal  year  ending  June  thirtieth,  eight- 
een hundred  and  ninety-three,  namely : 

GENERAL  EXPENSES. 

Salaries, etc  FOR  SALARIES  AND  CONTINGENT  EXPENSES. 

Executive  of-     FoR  EXECUTIVE  OFFICE  :   For    *    *     *     one  Engineer  Com- 
^^mmi8sion.°^^s®^^^^''»  ^^'^  thousand  seven  hundred  and  sixty -eight  dollars  (to 
ers,    secreury,  make  salary  five  thousand  dollars) ; 
etc,  «*««**• 


r - 
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Care  op  Bridges  :  For  ordinary  caro^of  bridges,  including  keep-    Bridges, 
ers,  oil,  lamps,  and  matches,  five  thousand  dollars ;  for  construc- 
tion and  repairs  of  bridges,  fourteen  thousand  dollars ;  in  all,  nine- 
taen  thousand  dollars.     That  the  Washington  and  Georgetown    Waslilngton 
Kailroad  Company  is  hereby  required  to  repair  the  bridge  across  ^2oad^^S>m^ 
JRock  Creek  at  M  street  northwest  at  a  cost  not  exceeding  ten  thou-  pany  to  repair 
sand  dollars,  said  repairs  to  be  made  under  the  direction  of  the  En-  M  street  bridge, 
gineer  Commissionef  of  the  District  of  Columbia  and  in  accordance 
with  plans  and  specifications  to  be  prepared  by  him. 

WASHINGTON  AQUEDUCT.  Aqueduct. 

For  engineering,  maintenance,  and  general  repairs,  twenty  thou-  "Engineering, 
sand  dollars. 

*  *  *  *  *  *  * 

Approved,  July  14, 1892. 


CHAP.  172.— An  act  making  appropriations  for  the  support  of  the  Military     July  14, 180S. 

Academy  for  the  fiscal  year  ending  Jime  thirtieth,  eighteen  hundred  and  ninety 

three. 

Be  it  enacted  by  the  Senate  and  House  of  Bepreaentatives  of  Hie  United 
States  of  America  in  Congress  assembled^  That  the  following  sums   Military Acad- 
be,  and  the  same  are  hereby,  appropriated,  out  of  any  money  in  emy  appropria- 
the  Treasury  not  otherwise  appropriated,  for  the  support  of  the  ^*°^- 
Military  Academy  for  the  fiscal  year  ending    June    thirtieth, 
eighteen  hundred  and  nine ty- three : 

For  pay  of  one  Superintendeat  of  the  United  States  Military  Pay  of  Super- 
Academy  (colonel),  in  addition  to  pay  as  lieutenant-colonel  of  en-  S™£?«^t^^^^ 
gineers,  five  hundred  dollars.  '^^*''^^'  ^^' 

For  pay  of  one  instructor  of  practical  military  engineering 
(major),  in  addition  to  pay  as  first  lieutenant,  nine  hundi^od 
dollars. 

«  ****»♦ 

For  department  of  practical  military  engineering:  For    *    *    *   Departmentof 
extra-duty  pay  of  engineer'  soldiers,  at  fifty  cents  per  day  each,  J'^^y^^^*^^^' 
when  performing  special  skilled  mechanical  labor  in  the  depart- ing. 
ment  of  practical  military  engineering. 

*  *  *  « •  *  «  « 

Approved,  July  14, 1892. 


€HAP.  196.— An  act  making  appropriations  for  the  support  of  the  Army  for    July  16  1802 

the  fiscal  year  ending  June  thirtieth,  eighteen  hundred  and  ninety-three,  and — 1- 

for  other  puri>oses. 

BeU  enacted  by  the  Senate  and  House  of  Bepresentatives  of  the  United 
States  of  America  in  Congress  assembled,  That  the  following  sums    Army  appro- 
be,  and  they  are  hereby,  appropriated,  out  of  any  money  in  the  P"**^^'^- 
Treasury  not  otherwise  appropriated,  for  the  support  of  the  Army 
for  the  year  ending  June  thirtieth,  eighteen  hundred  and  ninety- 
three. 


MISCELLANEOUS.  Mlscenaneons. 

♦  ***«♦» 

For  additional  pay  to  officer  in  charge  of  public  buildings  and    Public  bulld- 

f  rounds,  in   Washington,    District  of  Columbia,  one    thousand  ^^^^'  ®^-'  ^'  ^' 
ollars. 
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£glnnder  De- 
partment. 

Incidental  ex- 
penses. 


ENGINEER  DEPARTMENT. 


Engineer  Depot  at  Willots  Point,  New  York:  Incidental  ex- 
penses of  the  depot,  including  fuel,  lights,  chemicals,  stationery, 
Hardware,  extra-duty  pay  to  soldier.^  necessarily  employed  for 
periods  not  less  than  ten  days  as  artificers  on  work  in  addition  to 
and  not  strictly  in  line  of  their  military  duties,  such  as  carpenters, 
blacksmiths,  draftsmen,  printers,  lithographers,  photographers, 
engine  drivers,  teamsters, .  wheelwrights,  masons,  machinists, 
painters,  overseers,  laborers,  repairs  of  and  for  materials  to  repair 
public  buildings,  machinery,  and  unforeseen  expenses,  four  thou- 
sand dollars. 

For  purchase  of  materials  for  the  instruction  of  engineer  .troops 
at  Wiliets  Point  in  their  special  duties  of  sappers  and  miners,  for 
land  and  submarine  mines,  and  pontooneers,  torpedo  drill,  and 
signaling,  thirty-five  hundred  dollars. 

For  purchase  and  repair  of  instruments  to  be  Issued  to'officers  of 
the  corps  of  engineers  and  to  officers  detailed  and  on  duty  as  act- 
ing engineer  otiicers  for  use  on  public  works  and  surveys,  two 
thousand  dollars. 

Library  of  the  Engineer  School  of  Application  :  Purchase  and 
binding  of  professional  works  of  recent  date  treating  of  military 
and  civil  engineering  and  kindred  scientific  subjects,  five  hundred  , 
dollars. 
Pontoon  ma-     The  purchase  of  pontoon  material  required  to  complete  one  divi- 
t«riai,  sion  of  reserve  and  one  division  of  advance-guard  equipage,  five 

thousand  dollars. 

In  all,  fifteen  thousand  dollars. 


MaterlaL 


Instrtunents. 


Books. 


Approved,  July  16,  1892. 


July  16, 1892.     CHAP.  196.— An  act  making  appropriations  for  the  legislative,  executive,  and 

. judicial  expenses  of  the  Government  for  the  IJscal  year  ending  June  thlntleth, 

eighteen  hundred  and  ninety-three,  and  for  other  purposes. 

J  .  ,  J jy^  Be  it  enacted  by  the  Senate  and  House  of  Bepresentativ€9  of  the  Tin  iied 
executive,  and  States  of  America  in  Conyre^  assembled.  That  the  following  sums  be, 
judicial  ex- and  the  same  are  hereby,  appropriatsd,  out  of  any  money  in  the 
^^  Uons*^^^^  Treasury  not  otherwise  appropriated,  in  full  compensation  for  the 
^  ^*  service  of  the  fiscal  year  ending  June  thirtieth,  eighteen  hundred 

and  ninety- three,  for  the  objects  hereinafter  expressed,  namely: 


War 
ment. 


Depart- 


WAR  DEPARTMENT. 


Engineer      In  THE  OFFICE  OF  THE  CHIEF  OF  ENGINEERS :  Chief  clerk,  at 


office. 


Draftsmen, 
etc. 


FrovUo. 

m 

Limit 
Report 


two  thousand  dollars :  four  clerks  of  class  four ;  two  clerks  of  class 
three;  three  clerks  of  class  two;  three  clerks  of  class  one;  one 
clerk,  at  one  thousand  dollars ;  one  assistant  messenger ;  and  two 
laborers ;  in  all,  twenty- three  thousand  two  hundred  and  forty  dol^ 
lars. 

And  the  services  of  skilled  draftsmen,  civil  engineers,  and  such 
other  services  as  the  Secretary  of  War  may  deem  necessary,  may 
be  employed  only  in  the  office  of  the  Chief  of  Engineers  to  carry 
into  effect  the  various  appropriations  for  rivers  and  harbors,  for- 
tifications, and  surveys  to  be  paid  from  such  appropriations :  Fro- 
inded,  That  the  expenditures  on  this  account  for  the  fiscal  year 
ending  June  thirtieth,  eighteen  hundred  and  ninety-three,  shall 
not  exceed  sixty  thousand  dollars ;  and  that  the  Secretary  of  War 
shall  each  year,  in  the  annual  estimates,  report  to  Congress  the 
number  of  persons  so  employed  and  the  amount  paid  to  each. 
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Overseers,  etc 


Watclimeii. 


PUBLIC  BUILDINGS  AND  GROUNDS.  Public   build- 

i  n  g  8      and 
grounds. 

Office  OF  Public  Buildings  and  Grounds:  For  one  clerk,    cierk,  mesaen- 
one  thou  and  six  hundred  dollars;  one  messenger;  one  public  gar-  ser,  gardener, 
dener,  one  thousand  eight  hundred  dollars;  in  all,  four  thousand 
two  hundred  and  forty  dollars. 

For  overseers,  draftsmen,  foremen,  mechanics,  gardeners,  and 
laborers  employed  in  the  public  grounds,  thirty  thousand  dollars. 

For  day  watchman  in  Franklin  Square,  six  hundred  and  sixty 
dollars. 

For  day  watchman  in  La  Fayette  Square,  six  hundred  and  sixty 
dollars. 

For  two  day  watchmen  in  Smithsonian  Grounds,  at  six  hundred 
and  sixty  dollars  each,  one  thousand  three  hundred  and  twenty 
dollars. 

For  two  night  watchmen  in  Smithsonian  Grounds,  at  seven  hun- 
dred and  twenty  dollars  each,  one  thousand  four  hundred  and 
forty  dollars. 

For  one  day  watchman  at  Judiciary  Square  and  one  at  Lincoln 
Square  and  adjacent  reservations,  at  six  hundred  and  sixty  dollars 
each,  one  thousand  three  hundred  and  twenty  dollars. 

For  one  night  watchman  in  Judiciary  Square,  seven  hundred  and 
twenty  dollars. 

For  one  day  watchman  at  Iowa  Circle:  one  at  Thomas  Circle  and 
neighboring  reservations;  one  at  Rawlins  Square  and  Washing- 
ton Circle;  one  at  Dupont  Circle  and  neighboring  reservatit  n&: 
one  at  McPherson  and  Farragut  Squares;  one  at  Stanton  Square  and 
neighboring  reservations;  two  at  Henry  Square  and  Seaton  Square 
and  reservations  east  of  Botanic  Garden;  one  at  Mount  Vernon 
Square  and  adjacent  reservations;  one  for  the  greenhouses  and  nur- 
sery; one  at  grounds  south  of  Executive  Mansion;  eleven  in  all,  at 
six  hundred  and  sixty  dollars  each,  seven  thousand  two  hundred 
and  sixty  dollars. 

For  one  night  watchman  at  Henry  Square  (Armory)  and  Seaton 
Square  and  reservations  east  of  Botanic  Garden,  seven  hundred  and 
twenty  dollars. 

For  one  night  watchman  at  Garfield  Park/ seven  hundred  and 
twenty  dollars. 

For  contingent  and  incidental  expenses,  five  huiulied  dollars. 


Contingent 
eziwmies. 


Approved,  July  16, 1892. 


CHAP.  198.— An  act  to  a«nend  section  seven  of  the  act  approved  June  twenty-     t,,19  m  fonr* 
second,  eighteen  hnndred  and  eightyelght,  enUtled  "An  act  to  authorize  the    ^   ^^ 
construction  of  a  bridge  over  the  Missouri  River  at  or  near  the  city  of  Omaha, 
Nebraska,**  and  for  other  puri>oses. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United 
States  of  America  in  Congress  assembled,  That  section  seven  of  the    m  i  s  s  o  u  r  i 
act  approved  June  twenty-second,  eight3on  hundred  and  eighty-  River, 
eight,  entitled  "An  act  to  authorize  the  constiuction  of  a  bridge    Time  extend- 
over  the  Missouri  River  at  or  near  the  city  of  Omaha,  Nebia^ka,"  |?omaha^il<'br* 
is  he  I  eby  amended  so  as  to  require  said  bridge  to  b  3  completed    Voi.  as,  p.  199.' 
within  three  years  from  the  date  of  the  approval  of  this  act,  and 
all  the  other  provisions  of  said  act  are  hereby  revived  and  detsJr- 
mined  t d  b3  in  full  fore  3  and  effect. 

Approved,  July  16, 1892. 
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Tniir9i   1JW7        CHAP.  814.— An oct granting  tho  right  of  Way  to  the  MexlcaiiGulf,  Paclficaiid 

jmy  ^1,  loy^.     p^ggt  Soimd  Railroad  Company  over  and  through  the  public  lands  of  the  United 

States  In  the  States  of  Florida,  Alabama,  Mississippi,  and  Tennessee,  and  fp-ant- 

ing  the  right  of  way  to  said  railroad  company  over  and  through  the  United 

States  naval  and  military  reservations  near  Pensacola,  In  the  State  of  Flartda. 

Be  it  enacted  by  the  Senate  and  House  of  Bcpresentatives  of  the  United 
Mexican  Gulf,  States  of  America  in  Congress  assembled^  That  the  Mexican  Gulf,  Par 
Pacific  andPu-cific  and  Puget  Sound  Railroad  Company,  a  company  orgfaoized 
foLf *Oom^y  "iider  the  laws  of  the  States  of  Florida  and  Alabama,  is  hereby 
granted ri^t of  granted  the  right  of  way,  one  hundred  feet  in  width,  through  the 
way  through  lands  belonging  to  the  United  States  in  the  States  of  Florida,  Ala- 
i^orlda^^AiS^*™**  ^^®^^^^Wi»  and  Tennessee,  and  through  the  reservations 
bama.  Missis-  lying  near  Pensacola,  in  the  State  of  Florida,  known  as  the  naval 
slppl,  and  Ten-  and  military  reservations.  The  said  The  Mexican  Gulf,  Pacific  and 
"^  Pensacola  Puget  Sound  Railroad  Company  is  hereby  granted  also  the  privi- 
Use  of  timber,  lege  and  authority  to  use  such  timber,  gravel,  stone,  and  all  ma- 
etc.  terials  within  the  said  right  of  way  through  lands  belonging  to  the 

United  States,  except  said  naval  and  military  reservations,  as  may 
be  necessary  in  the  construction  and  operation  of  the  said  The 
Mexican  Gulf,  Pacific  and  Puget  Sound  Railroad. 
Location     SEC.  2.  That  the  line  and  location  of  the  right  of  way  to  the  said 
latJons**  p  1J?L  "^^^  Mexican  Gulf,  Pacific  and  Puget  Sound  Railroad  Company 
cola,  to*  be  ap-  through  the  naval  and  military  reservations  i;iear  Pensacola,  Flor- 
proved  by  Sec-  ida,  shall  be  subject  to  the  approval  and  under  the  control  of  the 
Ind^Ni\'?'  ^*'  Secretary  of  the  Navy  and  the  Secretary  of  War :  Provided,  That 
Proviso'         the  said  railroad  company,  on  notification  by  the  Secretaries  of  the 
Track  to  navy- Navy  and  War,  shall,  within  a  reasonable  time  thereafter,  con- 
y*^^-  struct,  maintain,  and  operate  at  its  own  expense  a  sour  track  or 

tracks  to  enter  into  and  be  located  at  such  place  or  places  within 
the  present  limits  of  the  navy-yard  inclosure  on  said  reservation 
Coaling  sta-  as  may  be  designated  by  the  Secretary  of  the  Navy  :  And  provided 
tlon-  further^  That  the  Secretaries  of  the  Navy  and  War  be,  and  are 

hereby,  authorized  to  allow  the  use  by  the  said  comjSany,  in  the 
accommodation  of  its  general  traffic  and  the  maintenance  of  a  coal- 
ing station,  of  so  much  of  the  land  and  water  front  of  the  said  res- 
ervation lying  west  of  and  outside  the  presant  navy-yard  inclosure 
as  in  their  judgment  will  not  be  required  for  naval  or  army  pur- 
poses, and  as  will  not  be  a  hindrance  to  the  public  defense  nor 
prejudicial  to  the  health  of  those  residing  on  the  Government  res- 
ervation and  not  to  exceed  in  any  one  case  three  hundred  feet  of 
water  front,  which  width  may  extend  back  along  the  line  of  said 
road  not  more  than  one  thousand  feet ;  the  value  of  the  use  of  land 
to  be  appraised  by  a  board  of  naval  officers,  to  be  appointed  by  the 
Damages.       Secretary  of  the  Navy :  And  provided  further.  That  said  company 
shall  reimburse  the  residents  of  said  reservation  for  any  damages 
to  their  property  or  tenements  caused  by  the  construction,  exca^ 
vation,  or  operation  of  said  road,  such  damage  in  all  cases  to  be 
Regulation,     fixed  by  the  said  board :  And  provided  furHier^  That  the  right  of 
way  and  other  privileges  granted  in  this  section  shall  be  subject 
to  the  regulation  and  control  of  the  said  Secretaries,  and  shall  be 
inoperative,  null,  and  void  unless  the  said  railroad  company  shall 
complete  the  construction  of  and  have  in  use  its  tracks  within  two 
years  from  the  date  of  the  passage  of  this  act. 
Removal  of     SEC.  3.  That  the  Secretaries  of  the  Navy  and  War  may,  at  any 
structures.        ^^jj^^  ^^lq^  shall  deem  it  necessary  for  the  public  good,  cause  tQjb« 
removed  or  destroyed  all  or  any  of  the  structures  hereby  permitted 
on  the  naval  and  military  reservations  near  Pensacola,  Florida, 
Structures  to  without  liability  for  damages ;  and  the  said  company  shall  not  erect 
Secretaries*  of  ^^  ^H^w  the  use  of  any  residences  on  said  reservation,  nor  shall  it 
War  and  Navy,  ©rect  any  structures  of  any  kind  thereon,  except  such  ^  the  Sec- 
'  retaries  of  the  Navy  and  War  shall  approve ;  and  all  approvals  in 
this  act  required  shall  be  in  writing. 
Amendment,     SEC.  4.  That  Congress  expressly  reserves  the  right  to  alter, 
etc.  amend,  or  repeal  this  act,  in  whole  or  in  part,  without  any  liability 

on  the  part  of  the  United  States  for  any  damages  or  losses  sua- 
tained  by  said  company. 
Approved,  July  21, 1892. 
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€H AP.  288.  —An  act  making  appropriations  for  fortifications  and  other  works     juiy  2  3  189^ 
of  defense,  for  the  armament  thereof,  for  the  procurement  of  heavy  ordnance 
for  trial  and  service,  and  for  other  purposes. 

Be  it  enacted  by  Hve  Senate  and  I  louse  of  Representatives  of  the.  United 
States  of  Arnenca  in  Congress  assembled,  That  the.  sums  of  money  aTOr^ria^tloM* 
herein  provided  for  be,  and  the  same  are  hereby,  appropriated  out  ^ 

of  any  moneys  in  the  Treasury  not  otherwise  appropriated,  to  be 
available  until  expended,  namely : 

Gun  and  Mortar  Batteries  :   For  construction  of  gfun  and    Gun  and  mor- 
mortar  batterie.s,  five  hundred  thousand  dollars.  tar  batteries. 

Sites  for  fortifications  and  seacoast  defenses  :  For    g^^^^^ 
the  procurement  of  land,  or  right  pertaining  thereto,  needed  for 
the  site,  location,  construction,  or  prosecution  of  work  for  fortifi- 
cations and  coast  defenses,  five  hundred  thousand  dollai's,  or  so 
much  thereof  as  may  be  necessary. 

Preservation  and  Repair  of  Fortifications  :  For  the  pro-    Preservation, 
tection,  preservation,  and  repair  of  fortifications  for  which  there  '^^^^ 
may  be  no  special  appropriation  available,  sixty  thousand  dollars 

For  preparation  of  plans  for  fortifications,  five  thousand  dollars',     plans. 

*  «  *  ♦  «  ♦  ♦ 

That  the  President  is  hereby  authorized  to  appoint  a  board,  to    Commission 
consist  of  three  officers  of  the  Army  and  three  officers  of  the  Navy,  JS/^SS"  piant^ 
who  shall  examine  and  report  to  the  Secretary  of  War  for  trans- etc..  Pacific 
mission  to  Congress  for  its  consideration  what,  in  their  opinion.  Coast, 
is  the  most  suitable  site  on  the  Pacific  Coast  or  on  the  rivers  or 
other  waters  thereof,  for  the  erection  of  a  plant  for  finishing  and 
assembling  the  parts  of  heavy  guns  and  other  ordnance  for  the  use 
of  the  Army  and  Navy.    That  for  the  payment  of  the  necessary 
expenses  of  the  board  to  ha  appointed  under  the  foregoing  provi-. 
sions  the  sum  of  two  thousand  five  hundred  dollars  is  hereby  ap- 
propriated out  of  any  money  in  the  Treasury  not  otherwise  ap- 
propriated. 

*  *  *  *  «  *  * 

For  the  following,  to  be  expended  under  the  direct  supervision    goard  of  Ord- 
of  the  Board  of  Ordnance  and  Fortification,  created  by  the  fortifi-  nance  and  For- 
cations    appropriation    act    approved  September  twenty -second,  tlflcation. 
eighteen  hundred  and  eighty-eight,  and  in  the  manner  prescribed 
by  said  act,  namely:  ^  y^j  25      ^ 

Board  of  Ordinance  and   Fortification:  To  enable  the    Purchases, 
board  to  make  all  needful  and  proper  purchases,  experiments  and  tests,  etc, 
tests  to  ascertain,  with  a  view  to  their  utilization  by  the  Govern- 
ment, the  most  effective  guns,  small  arms,  cartridges,  projectiles, 
fuHcs,  explosives,  torpedoes,  armor  plates,  and  other  implements 
and  engines  of  war,  and  to  purchase  or  cause  to  be  manufactnred 
undfer  authority  of  the  Secretary  of  War,  such  guns,  carriages, 
armor  plates,  and  other  war  materials  and  articles  as  may,  in  the 
judgment  of  the  Board,  be  necessary  in  the  propar  discharge  of 
the  duty  devolved  upon  it  by  the  act  approved  September  twenty- 
second,  eighteen  hundred  and  eighty-eight ;  to  pay  the  salary  of    Vol.  25, p.  489. 
the  civilian  member  of  the  Board  of  Ordnance  and  Fortification 
provided  by  the  act  of  February  twenty-fourth,  eighteen  hundred    Civilian  mem 
and  ninety-one,  and  for  the  necessary  traveling  expenses  of  said  ^^f^- 
member  when  traveling  on  duty  as  contemplated  in  said  act;  for     >,        'P*     * 
payment  of  the  cecessary  expenses  of  the  Board,  including  a  per    ^'^P®^^®^' 
diem  allowance  to  each  officer  detailed  to  serve  thereon  when  em- 
ployed on  duty  away  from  his  permanent  station  of  two  dollars  and 
fifty  cents  a  day ;  and  for  the  test  of  experimental  guns  and  car- 
riages procured  in  accordance  with  the  recommendations  of  the 
Board  of  Ordnance  and  Fortification,  two  hundred  and  ten  thou- 
said  dollars. 

That  all  material  purchased  under  the  foregoing  provisions  of 
this  act  shall  be  of  American  manufacture,  except  in  cases  when,  y^^HT*?"^®^  *^ 
in  the  judgment  of  the  Secretary  of  War,  it  is  to  the  manifest  ^anufa^ure.*** 
interest  of  the  United  States  to  make  purchases  in  limited  quanti-    Exception, 
tieii  abroad,  which  material  shall  be  admitted  free  of  duty. 

Approved,  July  23,  1892. 
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July  23  1892.        CHAP.  287.— An  act  to  accept  a  bequest  made  by  General  George  W.  Cullom 

for  the  erection  of  a  memorial  hall  at  West  Point,  New  York,  and  to  carry  the 

terms  and  conditions  of  the  same  Into  execution. 

Preamble.  Whereas  George  W.  CuUum,  colonel  of  the  Corps  of  Eng-ineers 

on  the  retir.ed  list,  brevet  major-general  United  States  Army,  a 
resident  of  the  city  of  New  York,  lately  deceased,  did,  by  his  last 
will  and  testament,  give  and  bequeath  to  the  United  States  the 
sum  of  two  hundred  and  fifty  thousand  dollars  upon  the  terms  and 
c(  nditions  that  the  United  States  shall  build  and  maintain,  in  ac- 
cordance with  certain  stipulations,  upon  the  public  grounds  at 
West  Point,  New  York,  a  fire-proof  memorial  hall  for  certain  des- 
ignatad  purposes  hereinafter  specified :  Therefore, 
Be  it  enacted  by  (he  Senate  and  House  of  Bepresentaiwesof  tJie  United 
Military  Acad-  States  of  America  in  Congress  assembled^  That  the  said  bequest  be, 
^Acceptance  of  ^^^  ^^®  same  hereby  is,  accepted  by  the  United  States  under  the 
bequest  by  Gen.  terms  and  conditions  thereto  annexed  by  the  said  testator  in  his 
G.  w.   Cuiium  gaid  last  will  and  testament;  the  said  sum  of  J.wo  hundred  and  fifty 
hafi.  ™®°^^^^*  thousand  dollars  to  be  paid  into  the  Treasury  of  the  United  State-=, 
subject  to  the  disposition  hereinafter  to  be  made  of  the  same  and 
for  the  faithful  execution  of  the  objects  and  purposes  of  said  be- 
quest according  to  the  will  of  the  donor. 
Board  of  trus-     Sbc.  2.  That  the  Superintendent  of  the  United  States  Military 
^®®^-  Academy,  three  other  members  of  the  academic  board,  and  Majcr- 

General  James  B.  Pry,  during  his  lifetime,  be,  and  they  are,  con- 
stituted a  board,  by  the  name  of  **The  Board  of  Trustees  of  the 
Memorial  Hall  of  the  Unit  :d  States  Military  Academy,"  who  »e 
Duties.  duty  it  shall  be  to  erect  the  said  memorial  hall  according  to  the 

provisions  of  the  will  of  the  testator,  and  on  completion  thereof  to 
transfer  the  same  to  the  United  States  for  perpetual  use  as  a  me- 
moi*ial  hall,  to  be  devoted  to  the  objects  and  purposes  as  defined 
in  the  said  will.  And  the  members  of  the  said  board  of  trustees, 
to  be  selected  as  aforesaid,  shall  be  appointed,  immediately  upon 
the  passage  of  this  act,  by  Ihe  Secretary  of  War,  from  the  mem- 
bers of  the  academic  board  of  the  said  academy  who  are  graduates 
Vacancies.  thereof.  And  in  the  event  of  any  vacancy  occurring  in  the  ja  d 
board  of  trustees,  either  by  the  death  or  inability  to  serve  uf 
Major-General  James  B.  Fry,  or  by  the  death  or  vacation  of  office 
of  any  mamber  thereof  who  was  appointed  by  selection  from  the 
members  of  the. said  academic  board,  the  Secretary  of  War  shall 
in  each  case,  and  from  time  to  time  as  often  as  vacancies  occur, 
fill  such  vacancv  by  the  appointment  of  a  member  of  the  said  aca- 
demic board,  who  shall  be  a  graduate  of  the  said  Military  Acade- 
my, in  the  same  manner  as  provided  for  in  the  original  appoint- 
ment. 
.  ^rection  of  gEC.  3.  That  when  the  said  sum  of  two  hundred  and  fifty  thou- 
*^'  sand  dollars  shall  have  been  paid  into  the  Treasury  of  the  United 

States  the  whole  sum  shall  be,  and  hereby  is,  appropriatea  for  the 
erection  of  a  suitable  structure  for  the  purposes  of  a  memorial  hall 
at  West  Point,  New  York,  upon  such  site  at  West  Point,  New 
York,  as  the  board  of  trustees  herein  created  shall  recommend 
and  the  Secretary  of  War  approve, 
^ans   to    be     Sec.  4.  That  the  said  board  of  trustees  shall,  as  soon  as  practi- 
board  of  trus^  cable  after  the  funds  appropriated  for  building  purposes  in  the 
tees.  preceding  section  shall  have  become  available,  determine,  by  a 

majority  of  the  whole  number  of  its  members,  upon  a  plan  and 
specifications  for  a  building  to  be  erected  corresponding  to  and  in 
accordance  with  the  t«rms  and  conditions  of  the  aforesaid  bequest, 
and  submit  the  same  to  the  Secretary  of  War  for  his  approval,  who 
Approval  by  on  behalf  of  the  United  States  shall  then  cause  a  contract  to  be  let, 
wlw-f  ^  ^^  ^^®  same  manner  as  other  contracts  to  which  the  United  States 

is  a  party,  for  the  erection  of  said  building,  under  the  direction  of 
the  said  board  of  trustees. 
Use  of  'unds  ■  Sec.  5.  That  the  funds  appropriated  in  this  act  shall  be  drawn 
p.ri&''  ^^^'  ^^'^°^  *^®  Treasury  as  required  by  section  thirty-six  hundred  and 
seventy- three,  Revised  Statutes  of  the  Unit2d  States,  in  the  case 
of  moneys  appropriated  for  the  use  of  the  War  Department.  And 
the  said  board  of  trustees  shall  submit  to  the  Secretary  of  Wares-   ^ 
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ti mates  for  his  approval,  which  shall  form  the  basis  of  his  requisi- 
tion. The  funds  so  drawn  shall  be  disbursed,  under  the  direction 
of  the  Secretary  of  War,  by  the  disbursing"  officer  of  the  United 
States  Military  Acadtimy,  upon  vouchers  certified  to  by  the  presi- 
dent and  secretary  of  the  said  board  of  trustees  for  and  in  behalf 
of  said  board,  and  shall  be  accounted  for  by  the  said  disbursing 
officer  in  the  same  manner  and  under  the  same  conditions  as  other 
publiQ  funds  of  the  United  States :  Provided,  That  the  authority  Proviso. 
of  the  Secretary  of  War  for  anv  expenditure  under  the  provisions  ^  Approval  of 
of  this  act  shall  b«  conclusive  evidence  of  the  logfality  thereof.        war'ttna*^^ 

Sec.  6.  That  the  memorial  hall  to  be  erected  under  the  provi-    Purpose  of 
sions  of  this  act  shall  be  a  receptacle  of  statues,  busts,  mural  tab-  ^    memorial 
lets,  and  portraits  of  distinguished  and  deceased  officers  and  grad- , 
uates  of  the  Military  Academy,  of  paintings  of  battle  scenes, 
trophies  of  war,  and  such  other  objects  as  may  tend  to  give  eleva- 
tion to  the  military  profession ;  and  to  prevent  the  introduction  ol 
unworthy  subjects  into  this  hall  the  selection  of  each  shall  be  made 
by  not  less  than  two- thirds  of  the  members  of  the  entire  academic, 
board  of  the  United  States  Military  Academy,  the  vote  being  taken 
by  ayes  and  nays  and  to  be  so  recorded. 

Seo.  7.  That  the  said  board  of  trustees  shall,  within  thirty  days     Organization 
after  the  passage  of  this  act,  meet  at  West  Point,  New  York,  and  ot  trustees. 
organize  oy  the  election  of  one  of  their  number  as  president  and 
another  as  secretary  of  said  board ;  and  a  majority  of  the  whole 
number  shall  constitute  a  Quorum  for  the  transaction  of  business. 
And  the  said  memorial  hall  shall  be  erected  under  the  direction 
of  the  said  board  of  trustees,  and  after  bein^  erected  shall  be  main- 
tained, managed,  and  controlled  by  the  United  States  in  a  manner 
similar  to  other  public  buildings  at  West  Point.    After  the  con-  of'd^Jtfe?***^'* 
struction  of  the  building  and  its  transfer  to  the  Government  the 
functions  of  the  said  board  of  trustees  shall  cease. 

Approved,  July  23,  1892. 


CHAP.  240.— An  act  to  establish  a  division  line  between  land  of  the  United     July  28. 188S. 
States  and  the  Pittsburg,  Port  Wayne  and  Chicago  Railroad  Ckimpany. 


Whereas  a  conflict  has  arisen  between  the  United  States  and  the    Preamble. 
Pittsburg,  Fort  Wayne  and  Chicago  Railroad  Company  as  to  the 
true  location  of  the  division  line  fctween  land  owned  by  them  re- 
si)ectively  on  the  north  shore  of  Ohio  River  adjacent  to*^the  Davis 
Island  Dam,  in  Allegheny  County,  Pennsylvania;  and 

Whereas  the  following  described  compromise  line  of  division 
between  said  pi'opeHies  is  satisfactory  to  the  United  States,  to  wit : 
Beginning  at  a  stone  monument,  A,  in  the  western  bnoundary  line  of 

Jroperty  ac<^uired  by  the  United  States  of  America  from  William 
ackman,  said  property  line  being  the  former  division  line  between 
properties  of  William  Jackman  and  Alexander  Taylor,  said  monu- 
ment being  located  sixteen  and  eight-hundredths  feet  from  the 
south  rail  of  the  present  south  main  track  of  said  Pittsburg,  Fort 
Wayne  and  Chicago  Railway,  measured  on  the  boundary  line,  said 
stone  monument  being  also  ten  feet  (measured  at  right  angles) 
from  the  future  south  rail  of  future  south  main  track  of  Pittsburg, 
Port  Wayne  and  Chicago  Railway  as  located  ;  thence  south  forty- 
four  degrees  and  forty  minutes  east,  five  hundred  eighty-one  and 
three- tenths  feet  to  a  stone  monument,  B,  located  thirty -one  and 
eight- tenths  feet  northeast  from  the  inner-f acei  wall  of  the  western 
gate  recess,  Davis  Island  Dam;  thence  continuing  south  forty-four 
degrees  and  forty  minutes  east,  to  a  point  southeastwardly  from 
said  stone  monument,  B,  seven  and  six- tenths  feet ;  thence'  north 
forty-five  degrees  and  thirty  minutes  east,  five  and  ninety-two 
hundredths  feet  to  a  point ;  thence  south  forty-four  degrees  and 
forty  minutes  east,  fifty-four  and  eight^tenths  feet  to  a  point ; 
thence  south  forty-five  degrees  and  thirty  minutes  west  five  and 
ninety-two  hundredths  feet  to  a  point  on  the  compromise  (or  di- 
viding-line;  thence  south  forty-four  degrees  and  forty  minutes 
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east  two  hundred  eight  and  five-tenths  feet  to  a  point  twenty-one 
and  two-tenths  feet  distant  northwardly  from  the  northwest  cor- 
ner of  lock-keeper's  house  ;  thence  continuing  by  same  course  and 
straight  line  eighty -six  and  eight -tenths  feet  to  a  point  twenty 
and  eight- tenths  feet  distant  northwardly  from  the  northeast  cor- 
ner of  lock-keeper's  house  ;  thence  continuing  by  same  course  and 
straight  line  one  hundred  and  fifty-six  and  seven-tenths  feet  to  a 
stone  monument,  C ;  thence  southeastwardly  by  a  curved  line, 
radius  eight  thousand  five  hundred  and  ninety -four  feet,  a  distance 
of  one  hundred  and  nineteen  and  seven-tenths  feet  toa  point  thirty 
and  three-tenths  feet  northeast  from  inner  face  of  eastern  gate  re- 
cess, Davis  Island  Dam;  thence  continuing  southeastwardly  by 
same  curved  line  six  hundred  aad  thirty-five  feet  to  a  stoae  monu- 
ment^ D;  thence  southeastwardly  by  straight  line  tangent  to  last- 
mentioned  line  a  distance  of  one  hundred  and  thirty-one  feet  to  a 
stone  monument,  E,  on  the  eastern  boundary  line  of  property  of 
the  United  States  of  America  acquired  from  Thomas  Mulvehill : 
Therefore, 
Davis  Island  ^^  *^  enacted  by  the  Senate  and  House,  of  Representatives  of  the  United 
Dam,  Pa.  Stxites  of  America  in  Conqress  assembled^  That  the  United  States 

Settlement  of  of  America  do  consent  to  the  division  line  hereinbefore  recited 
withPltt^binf  *°^  specified  between  their  land  and  that  of  the  Pittsburg,  Fort 
PortWayneaiS  Wayne  and  Chicago  Railroad  Company  on  the  north  shore  of 
Chicago  Rail- the  Ohio  River  at  the  Davis  Island  Dam  upon  the  relinquish- 
road  Company,  ment  and  conveyance  by  the  said  railroad  company  of  all  its  right, 
title,  and  interest  in  and  to  the  property  on  the  south  or  river  side 
of  said  recited  line  to  the  United  States ;  and  upon  such  relin- 
quishment and  conveyance  to  the  United  States  in  a  manner  valid 
and  satisfactory  to  the  Attorney-General  of  the  United  States  do 
hereby  release  and  convey  all  tneir  right,  title,  and  interest  in  and 
to  the  property  north  of  naid  recited  line  to  the  said  Pittsburg, 
ProvUof.         Fort  Wayne  and  Chicago  Railroad  Company :  Provided.  That  no 
materfai^^   ^'  spare  material  shall  be  stored  south  of  the  proposed  new  track  of 
the  said  railroad  company  for  a  space  of  seven  hundred  and  thirty 
feet,  beginning  fifty  feet  above  the  upper  gate  recess  and  ending 
fifty  feet  below  the  lower  gate  recess :  Provided  also.  That  the  said 
Walk.  railroad  company  shall  construct  a  walk  of  crushed  limestone,  such 

as  is  used  at  its  stations,  from  Bellevue  Station  to  the  lock  house : 
Masonry  And  provided  also.  That  the  said  railrgad  company  shall  protect 
walls.  ^jjQ  3n^g  Qf  the  recesses,  if  necessary,  by  masonry  walls. 

Approved  July  23,  1892. 


July  'iS  1892.        CHAP.  241.— An  act  to  establish  a  railroad  bridge  across  the  Black  River,  In 

! '—  Arkansas. 


Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United 
HoxieandPo-  States  of  America  in  Con(;ress  assembled,  That  the  Hoxie  and  Poca- 
road^Company  ^o^***  Railroad  Companjr,  a  corporation  organized  under  the  laws 
may    bridge  of  the  State  of  Arkansas,  its  successord  and  assigns,  are  hereby  au- 
Biack  River  at  thorized  and  empowered  to  erect,  establish,  and  maintain  a  railroad 
Pocahontas,  bri^^Q  across  the  Black  River  in  the  Stat3  of  Arkansas,  between  a 
point  on  the  east  side  of  said  river,  in  the  county  of  Randolph  in  said 
State,  to  be  by  said  company  selected,  and  at  a  point  to  be  also 
selected  by  said  company  at  or  near  the  town  of  Pocahontas  on  the 
west  side  of  said  Black  River,  in  said  county  of  Randolph  and  State 
Unobstructed  of  Arkansas :  and  that  said  bridge  shall  not  interfere  with  the  free 
navigation.        navigation  of  said  river,  and  in  case  of  any  litigation  arising  from 
Litigation,      jyjy  obstruction  or  alleged  obstruction  to  the  free  navigation  of 
said  river,  the  same  shall  be  instituted  and  determined  in  the  dis- 
trict court  of  the  United  States  for  the  eastern  district  of  the  State 
of  Arkansas. 
CJonstmction.      SEC.  2.  That  any  bridge  built  under  the  provisions  of  this  act 
may,  at  the  option  of  the  company  building  the  s  me,  be  built  as  a 
drawbridge,  with  a  pivot  or  other  form  of  draw,  or  with  unbroken 
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or  continuous  spans :  Provided,  That  if  the  said  bridge  shall  be 
built  with  unbroken  or  continuous  spans  it  shall  have  one  or  more 
channel  spans,  each  having  not  less  than  two  hundred  feet  clear 
channel  way,  measured  normal  to  the  current  of  said  river,  and 
not  less  than  fifty  feet  clear  headroom  above  high- water  mark,  and 
the  clear  headroom  under  the  other  channel  spans  may  be  less 
than  fifty  feet :  Provided^  That  no  part  of  the  superstructure  of 
such  spans  shall  give  a  less  headroom  than  ten  feet  above  high- 
vjratcr  mark :  And  provided  further ^  That  the  interests  of  naviga- 
tion be  not  injured  by  such  reduction  in  height ;  and  the  piers  of 
said  bridge  shall  be  parallel  with  the  current  of  said  river,  and 
the  main  span  shall  be  over  the  main  channel  of  the  river,  and  not 
less  than  two  hundred  feet  in  length  :  And  proinded  alsOy  That  if 
any  bridge  built  under  this  act  shall  be  constructed  as  a  draw- 
bridge, the  same  shall  be  constructed  as  a  pivot  drawbridge,  with 
a  draw  over  the  main  channel  of  the  river  at  an  accessible  and 
navigable  point  and  with  spans  of  not  less  than  one  hundred  feet 
in  length,  measured  -normal  to  the  current  of  said  river,  on  each 
side  of  the  central  or  pivot  pier  of  the  draw :  and  the  next  adjoin- 
ing spans  to  the  draw  shall  not  be  less  than  two  hundred  feet  in 
length,  measured  normal  to  the  current  of  said  river,  and  every 
part  of  the  superstructure  shall  give  a  clear  headroom  of  not  less 
than  ten  feet  above  high  watermark  :  Provided,  That  the  spans  of 
both  high  and  low  bridges  shall  be  so  located  as  to  afford  the 
greatest  possible  accommodations  to  the  rivei*  traffic,  and  a  draw 
opening  of  low  bridges  shall,  if  practicable,  be  located  next  or  near 
shore :  and  the  piers  of  said  bridge  shall  be  parallel  with  the  cur- 
rent of  the  river  when  said  bridge  may  be  erected  :  And  provided 
also,  That  said  draw  shall  be  opened  promptlv  upon  reasonable 
signal  for  the  passage  of  boats :  And  provided  a&o.  That  if  the  ap- 
proaches by  land  to  said  bridge  shall  be  built  over  land  submerged 
at  high  water,  said*  approaches  shall  be  provided  with  sufficient 
passage  for  water,  in  connection  with  the  water  way  through  the 
spans  of  said  bridge,  to  pass  the  flood  discharge  of  the  Black  River 
without  unduly  increasmg  the* velocity  of  flow  through  the  navi- 
gated spans  of  said  bridge :  And  proi^ded.  also,  Thtft  all  such  dikes, 
booms,  piers,  fences,  wing  dams,  and  other  necessary  works  that 
may  be  necessary  to  safely  guide  all  steamboats,  rafts,  tows,  and 
other  yvater  craft  navigating  said  river,  up  to  and  through  said 
draw  or  channel  spans  at  any  and  all  stages  of  water  in  the  Black 
River,  within  the  distance  of  onemil%above  and  one-half  mile  below 
said  bridge  shall  be  located,  constructed,  and  maintained  at  all  times 
as  may  be  required  by  the  Secretary  of  War :  And  promded  also. 
That  the  approaches  of  said  bridge  by  land  or  by  water  within  the 
limits  of  high  water  with  limiting  and  level  lines  of  the  natural 
surface,  grsuies  of  track,  and  proposed  high-water  discharge  open- 
ings, within  said  overflowed  limits  along  the  line  of  such  road  or 
any  ro^d  using  said  bridge  and  all  accessory  works  herein  required 
among  other  data  hereinafter  required  shall  be  indicated,  shown 
and  located  upon  the  maps  and  plans  of  said  bridge,  hereinafter 
i*equired  to  be  submitted  for  approval  to  the  Secretary  of  War. 

Sec.  3.  That  any  bridge  constructed  under  this  act  and  accord- 
ing to  its  limitation  shall  be  a  lawful  structure,  and  shall  be  known 
and  recognized  as  a  post  route,  and  the  same  is  hereby  declared  to 
b3  a  post  route,  upon  which  also  no  higher  charge  shall  be  made 
for  the  transmission  over  the  same  of  the  mails,  the  troops,  and  the 
munitions  of  war  of  the  United  States  than  the  rate  per  mile  paid 
for  their  transportation  over  the  railroads  and  public  highways 
leading  to  the  said  bridge,  and  the  United  States  shall  have  the 
right  of  way  for  a  postal  telegraph  across  said  bridge. 

Sec.  4.  That  all  railway  companies  desiring  to  use  said  bridge 
shall  have  and  be  entitled  to  equal  rights  and  privileges  in  the  pas- 
sage of  the  same  and  in  the  use  of  the  machinery  and  fixtures  thereof, 
and  of  the  approaches  thereto,  under  and  upon  such  terms  and  con- 
ditions as  shall  be  prescribed  by  the  Secretary  of  War  upon  hear- 
ing the  allegations  and  proofs  of  the  parties  in  case  they  shall  not 
agree. 
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Secretary  of  SEC.  5.  That  the  structure  herein  authorized  shall  be  built  and 
War  to  approve  located  under  and  subject  to  such  regulations  for  the  securitjr  of 
plans,  etc.  navigation  of  said  river  as  the  Secretary  of  War  shall  prescribe ; 

and  to  secure  that  object  the  said  company  or  corporation  shall 
submit  to  the  Secretary  of  War,  for  his  examination  and  approvah 
a  design  and  drawings  of  said  bridge  and  approaches  by  land  and 
by  water,  and  a  map  of  the  location,  giving,  for  the  space  of  one 
mile  above  and  one  mile  below  the  proposed  location,  the  topog- 
raphy of  the  banks  of  the  river,  the  shore  lines  at  high  and  low 
water,  the  direction  and  strength  of  the  current  at  all  stagres.  and 
the  soundings,  accurately  showing  the  bed  of  the  stream,  the  loca- 
tion of  any  other  bridge  or  bridges,  and  shall  furnish  such  other 
information  as  may  be  required  for  a  full  and  satisfactory  under- 
standing of  the  subject ;  and  until  the  said  plan  and  location  of  the 
bridge  and  approaches  thereto  are  approved  by  the  Secretary  of 
War  the  bridge  shall  not  be  commenced  or  built,  and  should  any 
change  be  made  in  the  plan  of  said  bridge  during  the  process  of 
construction  such  change  shall  be  subject  to  the  approval  of  the 
Secretary  of  War  ;  and  the  said  structure  shall  be  at  all  times  so 
managed  and  kept  as  to  offer  reasonable  and  proper  means  tor  the 
passage  of  vessels- through  or  under  said  structure ;  and  to  secure 
the  safe  passage  of  vessels  at  night  there  shall  be  displayed  on  said 
liighta.  bridge,  from  the  hour  of  sunset  to  that  of  sunrise,  such  lights  as  may 

be  prescribed  by  the  Light-House  Board  ;  and  the  said  structure 
shall  be  changed,  at  the  cost  and  expense  of  the  owners  thereof, 
from  time  to  time,  as  the  Secretary  of  War  may  direct,  so  as  to  pre- 
serve the  free  and  convenient  navigation  of  said  river. 
Commence-  sec.  6.  That  this  act  shall  be  null  and  void  if  actual  construction 
SeSon^^  ^^  ^'  *^®  bridge  herein  authorized  be  not  commenced  within  one 
year  and  completed  within  three  years  from  the  date  thereof. 

Sec.  7.  That  the  right  to  alter,  amend,  or  repeal  this  act  is 
hereby  expressly  reserved. 
Approved,  July  23, 1892. 
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CHAP.  248.— An  act  to  enforce  reciprocal  commercial  relations  between  the 
United  States  and  Canada,  and  for  other  purposes. 
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Tolls. 


Proviso, 


Be  it  enacted  by  the  Seriate  and  House  of  Bepresentatives  of  ike  UnUed 
States  of  America  in  Congress  a^sembledj  That,  with  a  view  of  secur- 
ing reciprocal  advantages  for  the  citizens,  ports,  and  vessels  of  the 
United  States,  on  aBd  after  the  first  day  of  August,  eighteen  hun- 
dred and  ninety- two,  whenever  and  so  often  as  the  President  shall 
be  satisfied  that  the  passage  through  any  canal  or  lock  connected 
with  the  navigation  of  the  Saint  Lawrence  River,  the  Great  Lakes, 
or  the  water  ways  connecting  the  same,  of  any  vessels  of  the  United 
States,  or  of  cargoes  or  passengers  in  transit  to  any  port  of  the 
United  States,  is  prohibited  or  is  made  difficult  or  burdensome  by 
the  imposition  of  tolls  or  otherwise  which,  in  view  of  the  free  pas- 
sage  through  the  Saint  Marys  Falls  Canal,  now  permitted  to  ves- 
sels of  all  nations,  he  shall  deem  to  be  reciprocally  unjust  and  un- 
reasonable, he  shall  have  the  power,  and  it  shall  ba  his  duty,  tor 
suspend,  by  proclamation  to  that  effect,  for  such  time  and  to  such 
extent  (including  absolute  prohibition)  as  he  shall  deem  just,  the 
right  of  free  passage  through  the  Saint  Marys  Falls  Canal,  so  far 
as  it  relates  to  vessels  owned  by  the  subjects  of  the  government  so 
discriminating  against  the  citizens,  ports,  or  vessels  of  the  United 
States,  or  to  any  cargoes,  portions  of  cargoes,  or  passengers  in 
transit  to  the  ports  of  the  government  making  such  discrimina- 
tion, whether  carried  in  vessels  of  the  United  States  or  of  other 
nations. 

In  such  case  and  during  such*  suspension  tolls  shall  be  levied, 
collected,  and  paid  as  follows,  to  wit :  Upon  freight  of  whatever 
kind  or  description,  not  to  exceed  two  dollars  per  ton ;  upon  pas- 
sengers, not  to  exceed  five  dollars  each,  as  shall  be  from  time  to 
time  determined  by  the  President :  Provided^  That  no  tolls  shall 
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"be  charged  or  collected  upon  freight  or  passengers  carried  to  and    No  charge  for 
landed  at  Ogdensburg,  or  any  port  west  of  Ogdensburg,  and  south  navigation  west 
of  a  line  drawn  from  the  northern  boundary  of  the  State  of  New  Jf^K**®"^^"^^^' 
York  through  the  Saint  Lawrence  River,  the  Great  Lakes,  and 
their  connecting  channels  to  the  northern  boundary  of  the  State  of 
Minnesota. 

Sec.  2.  All  tolls  so  charged  shall  be  collected  under  such  regu-    collection  of 
latlons  as  shall  be  prescribed  by  the  Secretary  of  the  Treasury,  tolls, 
who  may  require  the  master  of  each  vessel  to  furnish  a  sworn 
statement  of  the  amoimt  and  kind  of  cargo  and  the  number  of  pas- 
sengers carried  and  the  destination  of  the  same,  and  such  proof  of    Proof  of  desti- 
the  actual  delivery  of  such  cargo  or  i)a88enger8  at  some  port  or  nation, 
place  within  the  limits  above  named  as  he  shall  deem  satisfactory ; 
and  until  such  proof  is  furnished  such  freight  and  passengers  may 
be  considered  to  have  been  landed  at  some  port  or  place  outside  of 
those  limits,  and  the  amount  of  tolls  which  would  have  accrued  if    Tolls  to  l)e  a 
they  had  been  so  delivered  shall  constitute  ^  lien,  which  may  ba  lieu- 
enforced  against  the  vessel  in  default  wherever  and  whenever 
found  in  the  waters  of  the  United  Sttftes. 

Approved,  July  26, 1892. 


CHAP.  268.— An  act  to  amend  "An  act  to  authorize  the  construction  of  a    Jnly  26, 1892. 

bridge  across  the  Tennessee  River  at  or  near  Knoxvllle,  Tennessee,"  approved 

Augnst  ninth,  eighteen  hundred  and  eighty-eight. 

Be  U  enacted  by  the  Senate  and  House  of  Bepresentatives  of  the  United  ^ 

States  of  America  in  Congress  assembled.  That  the  time  <or  the  TennSf^S^ 
commencement  of  the  bridge  authorized  by  an  act  entitled ''An  er at Knoxvuiei 
act  to  authorize  the  construction  of  a  bridge  across  the  Tennes-  Tenn. 
see  River  at  or  near  Knoxville,  Tennessee,"  approved  August  ^•*-  ^'  P-  ^*- 
the  ninth,  eighteen  hundred  and  eighty-eight,  be,  and  the  same 
.is  hereby,  extended  one  year  from  this  passage  of  this  act,  and  Time  for  con- 
that  the  time  for  the  completion  of  said  bridge  be  extended  three  strnction  ex 
years  from  the  same  date.  tended. 

Approved,  July  26, 1892. 


CHIP.  966.— An  act  to  anthorize  the  construction  of  a  bridge  across  the    July  87, 1802. 
Savannah  River.  


Be  it  enacted  by  the  Senate  and  House  of  B^resentatives  of  the  United 
States  of  America  in  Conaress  assembled,  That  the  assent  of  the  g^^XtS^ic 
United  States  of  America  is,  hereby  given  to  the  Middle  Georgia  RaUway  Com- 
and  Atlantic  Railway  Company,  a  corporation  incorporated  bypany  may 
the  laws  of  the  State  of  Georgia,  its  successors  and  assigns,  nah^ Ri^r^^S 
and  such  other  persons  as  may  be  associated  with  it,  to  construct  Hutchinson  Is- 
and  maintain  a  bridge  over  the  Savannah  River  from  the  main  land,  Georgia 
land  to  Hutchinson  Island,  in  the  county  of  Chatham. 

Sec.  2.  That  the  bridge  shall  be  so  constructed,  by  draw-span    Construction 
or  otherwise,  that  a  free  and  unobstructed  passage  may  be  secured 
to  all  vessels  and  other  water  craft  navigating  said  river.    That    Secretary    of 
any  bridge  constructed  under  this  act  shall  be  built  and  located  pjove  plans  et? 
under  and  subject  to  such  regulations  for  the  security  of  naviga-  ^       **       •     • 
tion  of  said  river  as  the  Secretary  of  War  shall  prescribe ;  and  to 
secure  that  object  the  said  company  shall  submit  to  the  Secretary 
of  War,  for  his  examination  and  approval,  the  design  and  draw- 
ings of  the  bridge,  piers,  and  approaches,  and  a  map  of  the  loca- 
tion, giving,  for  the  space  of  at  least  one  mile  above  and  ono  mile 
below  the  proposed  location,  the  topography  of  the  bank?  of  the 
river,  the  shore  lines  at  high  water  and  at'low  water,  and  the  di- 
rection and  strength  of  the  currents  at  all  stages,  and  the  sound- 
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ings,  accurately  showing  the  bed  of  the  stream,  and  the  location 
of  other  bridge  or  bridges,  wharves,  landings,  or  ferries,  and 
shall  furnish  such  other  information  as  shall  be  required  for  a 
full  and  satisfactory  understanding  of  the  subject ;  and  until  said 
plan  and  location  of  the  bridge  are  approved  hy  the  Secretary  of 
War  the  bridge  shall  not  be  commenced  or  built,  and  after  such 
approval  by  the  Secretary  of  War  the  approved  plans  and  designs 
for  the  bridge  shall  not  be  deviated  from  or  added  to  either  during 
the  construction  or  after  the  completion  of  the  bridge  until  the 
proposed  change  shall  have  been  submitted  to  the  Secretary  of 
War  and  received  his  approval ;  and  the  said  bridge  shall  be  at  all 
times  so  kept  and  managed  as  to  offer  reasonable  and  proper  means 
for  the  passage  of  vessels  through  or  under  said  bridge,  and  if  said 
Opening  draw,  bridge  be  built  with  a  draw  said  draw  shall  be  opened  promptly 
upon  reasonable  signal  for  the  passage  of  boats  or  other  craft,  and 
the  said  company  or  corporation  shall  maintain,  at  its  own  expense, 

Lights,  etc.  from  sunset  to  sunrise,  siich  lights  or  other  signals  on  said  bridge 
as  the  Light-House  Board  shall  prescribe ;  and  if  at  any  time  the 

Unobstructed  navigation  of  said  river  shall  in  Any  manner  be  obstructed  or  im- 
navigation.  paired  by  the  bridge  authorized  by  this  act  to  be  constructed,  the 
Secretary  of  War  shall  have  authority,  and  it  shj^ll  be  his  duty,  to 
require  said  company  to  alter  and  change  said  bridge,  at  its  own 
expense,  in  such  manner  as  may  be  proper  to  secure  free  and  com- 
plete navigation  without  impediment ;  and  if  upon  reasonable  no- 
tice to  said  companv,  its  successors  or  asi^igns,  to  make  such  change 
or  improvements,  the  said  company  fails  to  do  so,  the  Secretary  of 
War  shall  have  authority  to  make  the  same,  and  shall  thereupon 

Litigation,  institute  proceedings  in  the  circuit  court  of  the  United  States  in 
and  for  the  district  in  which  any  part  of  said  bridge  may  be  located 

ProvUo.  for  the  recovery  of  the  cost  thereof :  PtrmcUd,  am^  That  nothing 

Existing  laws  in  this  act  shall  be  so  construed  as  to  repeal  or  modify  any  of  the 
not  affected.  provisions  of  law  now  existing  in  reference  to  the  protection  of  the 
navigation  of  rivers,  or  to  exempt  this  bridge  from  the  operations 
of  the  same. 

Lawful  struc-  gEC.  3.  That  any  bridge  built  under  this  act  and  subject  to  its 
route.  ^  limitations  shall  be  a  lawful  structure  and  shall  be  recognized  and 
known  as  a  post-route,  upon  which  also  no  higher  charge  shall  be 
made  for  the  transmission  over  the  same  of  the  mails,  the  troops 
and  munitions  of  war  of  the  United  States,  or  passengers  or  freight 
over  said  bridge  than  the  rate  per  mile  paid  for  the  transportation 
over  the  railroads  or  public  highways  leading  to  said  bridge,  and 
it  shall  enjoy  the  rights  and  privileges  of  other  post  roads  of  the 
United  States.  And  equal  privileges  in  the  use  of  said  bridge 
shall  be  granted  to  all  telegraph  and  telephone  companies,  and  the 
United  States  shall  have  the  right  of  way  across  said  bridge  and 
grapiL**    ^     ^^®  approaches  for  said  postal- telegraph  purposes. 

Dae  bv  other     SEC.  4.   That  all  railroad  companies  desiring  the  use  of  said 


bridge  and  its  approaches  shall  have  and  be  entitled  t6  equal 
rights  and  privileges  relative  to  the  passage  of  trains  over  the 
Terms.  same  upon  pa^yment  of  a  reasonable  compensation  for  such  use ;  and 

in  case  the  owner  or  owners  of  said  bridge  and  the  several  railroad 
companies,  or  any  of  them,  desiring  such  use  shall  fail  to  agree 
upon  the  sum  or  sums  to  be  paid  or  upon  rules  and  conditions  to 
which  each  shall  conform  in  using  said  bridge  and  approaches,  aJl 
matters  at  issue  between  them  shall  be  decided  bv  the  Secretary 
of  War  upon  a  hearing  of  the  allegations  and  proofs  of  the  parties. 
.Amendment.  SEC.  5.  That  the  right  to  alter,  amend,  or  repeal  this  act  is 
®^^  hereby  expressly  reserved,  and  the  right  to  require  any  changes 

in  said  structure,  or  its  removal,  at  the  expense  of  the  owners 
thereof,  whenever  the  Secretary  of  War  shall  decide  that  the  pub- 
lic interest  requires  it,  is  also  expressly  reserved. 

mentis? ?om-     ^^^- '^'  ^^^^  ^^^^  ^^  ^^^^^  ^  ""^^  ^^^  ^^^^  ^^  ^^^^  construction 
pietion.  of  the  bridge  herein  authorized  be  not  commenced  within  one  year 

and  completed  within  three  years  from  the  date  hereof. 
Approved  July  27, 1892. 
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CHAP.  200.— An  act  amendiiig  the  act  of  October  first,  eigtiieen  hundred  aud     July  27 .1802. 

ninety,  entitled  "An  act  to  proviae  for  the  examination  of  certain  officers  of 

the  Army  and  to  regulate  promotions  therein.-' 

Be  it  enacted  hy  Vie  Senate  and  HouseqfBepresentativesoftke  United 
States  of  America  in  Congress  assembled,  .That  section  three  of  the 
act  of  October  first,  eighteen  hundred  and  ninety,  entitled  **An    Army, 
act  to  provide  for  the  examination  of  certain  officirs  of  the  Army    promotions, 
and  to  regulate  promotions  therein,"  is  hereby  amended  by  adding    vol.26,p.5e2! 
thereto  the  following :  And  provided  further ,  That  oificers  entitled 
by  this  section  to  examination  by  a  board  composed  entirely  of  offi- 
cers  who  were  appointed  from  civil  life,  or  who  wore  officers  of  p^jJJ^^'^from 
volunteers  only  during  the  war,  may,  by  written  waiver  filed  with  civil   life  may 
the  War  Department,  relinquish  such  right,  in  whichcasetheex-^a*J®  bow-d  of 
amina  tion  of  such  officers  shall  be  conducted  by  boards  composed  as  J^^f*^  c  h  a  r  - 
shall  be  directed  by  the  Secretary  of  War.- 

Sec.  2.  That  the  examination  of  officers  of  the  Corps  of  Engi- 
neers and  Ordnance  Department  who  were  officers  or  enlisted  men 
in  the  regular  or  volunteer  service,  either  in  the  Army,  Navy,  or  of  enSnSr  or 
the  Marine  Corps,  during  the  war  of  the  rebellion,  shall  be  con-  ordnance     om- 
ducted  by  boards  composed  in  the  same  manner  as  for  theexamina-  cers  who  served 
tion  of  other  officers  of  their  respective  corps  and  department;  and  JSiSn.         '*" 
the  examinations  shall  embrace  the  same  subjects  prescribed  for 
all  other  officers  of  similar  grades  in  the  Corps  of  Engineers  and 
Ordnance  Department,  respectively.  subjects. 

Approved,  July  27,  1892. 


CHAP.  271.— An  act  to  authorize  the  construction  of  jetties,  piers,  and  break-     July  27, 1882. 

waters  at  private  expense  in  the  Gulf  of  Mexico,  at  the  mouth  of  Ropes  Pass, 

in  the  State  of  Texas. 


Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United 
States  of  Am?rica  in  Congress  assembled,  That  the  Port  Ropes  Com-    Pdrt  Ropes 
pany,  a  corporation  existing  under  the  laws  of  the  State  of  Texas,  Company  may 
which  has  partially  constructed  a  ship  channel  across  Mustang  y^^^tc '  iuiV 
Island,  in  said  State,  for  the  purpose  of  obtaining  a  deep-water  tang  island, 
harbor  upon  the  coast  of  Texas,  at  its  own  cost  and  expense,  by  Texas.      ♦ 
connecting  the  waters  Of  Corpus  Christi  Bay  with  those  of  the  Gulf 
of  Mexico,  be,  and  is  hereby,  authorized  to  protect  the  gulf  en- 
trance to  said  shi^  channel,  and  to  further  prosecute  its  project  of 
obtainii^  and  maintaining  a  deep-water  harbor,  by  constructing 
suitable  jetties.  piers<  and  breakwaters  as  far  out  into  the  waters 
of  the  Gulf  of  Mexico  as  may  be  requisite  to  obtain  and  maintain 
a  channel  with  a  depth  of  thirty  feet,  more  or  less. 

Sec.  2.  That  said  work  shall  be  prosecuted  by  the  said  the  Port    Completion. 
Rox)es  Company,  its  successors  and  assigns,  diligently,  and  com- 
pleted within  seven  years  from  the  passage  of  this  act  and  entirely 
at  its  own  expense,  and  nothing  in  this  act  shall  be  construed  as 
committing  the  Government  of  the  United  States  to  any  expendi- 
ture for  the  whole  or  any  part  of  the  same.    And  the  said  company 
shall  hold  the  United  States  harmless  from  any  damage  that  may    united  states 
accrue  to  any  person  or  persons  by  reason  of  the  construction  of  its  not  liable  for 
-^ork.  damages,  etc 

Skc.  3.  That  at  any  time  after  said  improvements  and  works  have    United  states 
been  completed  as  herein  provided,  and  a  depth  of  twenty  feet  has  ™  *7  ijfrchase 
be  .'n  obtained,  the  United  States  shall  have  the  right  to  pay  the  pietton?"^  ^^ 
paid  company,  or  th  ^ir  assigns,  successors,  or  legal  representatives, 
the  value  of  the  works  constructed  under  this  act  or  under  or  by 
virtue  of  any  authority  granted  by  the  State  of  Texas,  which  value 
shall  be  ascertained  by  appraisement  to  b3  made  by  three  officers    Appraisement 
of  the  Engineer  Corps  of  the  United  States  Army,  who  shall  heap- 
pointed  for  that  purpose  by  the  Secretary  of  War,  and  on  such  pay- 
ment being  made  by  the  United  States  all  rights  to  said  work  on 
the  part  of  said  parties  shall  cease ;  but  nothing  in  this  act  shall  be 
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Purchase  not  construed  as  compelling  or  requiring-  the  Government  to  take  pos- 
compiiisory.      session  of  and  pay  for  said  works  unloss  so  desired  by  the  Govern- 
ment of  the  Unit-d  States. 
Amendment.       SEC.  4.  That  Congress  may  at  any  time  alter,  amend,  or  repal 
this  act. 
Approved,  July  27, 1892. 


Jnly  27, 1898L        CHAP.  274.— An  act  to  bnlld  a  bridge  across  the  Tennessee  River  between  a 

point  in  Whitesburg  Precinct,  In  Madison  County,  and  Morgan  County,  In  the 

State  of  Alabama. 

Be  it  enacted  by  tfie  Senate  and  House  of  Representatives  of  fAc  Unikd 

Hunts  viUe  titates  of  America  in  Congress  assembled^  That  the  Hunts  villa  Bridge 
pany  may ^^^P**^^'*  *^  corporation  duly  organized  and  existing  under  the 
bridge  Tennes-  1ft ws  of  the  State  of  Alabama,  its  successors  or  assigns,  be,  and  ai-e 
see  River,  Ala-  herebv,  authorized  to  construct  and  maintain  a  bridge,  and  ap- 
bama.  proactes  thereto,  across  the  Tennessee  River  between  a  point  in 

Whitesburg  Precinct,  in  Madison  County,  and  Morgan  County, 

R  a  1 1  r  o  a  d .  in  the  State  of  Alabama.    Said  bridge  shall  be  construct  3d  to  pro- 

bSSge'  ^^^        ^^^®  ^^^  **^®  passage  of  railroad  trains,  wagons,  and  vehicles  of  all 

kinds,  steam  and  street  cars,  animals,  foot  passengera,  and  for  all 

Toll,  etc.  road  travel,  for  such  reasonable  rates  of  toll  and  under  such  rea- 
sonable rules  and  regulations  as  may  be  prescribed  by  said  cor- 
poration, its  successors  or  assigns,  and  approved  by  the  Secretary 
of  War. 

Lawful  struo-  Sec.  2.  That  any  bridge  built  under  this  act  and  subject  to  its 
r'^^te*'**^   P08^  limitations  shall  be  a  lawful  structure,  and  shall  be  recognized 

®^    '  and  known  as  a  post  route,  upon  which  also  no  higher  charge  shall 

be  made  for  the  transmission  over  the  same  of  the  mails,  the 
troops,  and  the  munitions  of  war  of  the  United  States  than  the 
rate  per  mile  paid  for  the  transportation  over  the  railroad  or  pub- 
lic highways  leading  to  said  bridge,  and  it  shall  enjoy  the  rights 
and  privileges  of  other  post  roads  in  the  United  States ;  and  equal 
privileges  in-tho  use  of  said  bridge  shall  be  granted  to  all  telegraph 
and  telephone  companies,  and  the  United  States  shall  have  the 

Postal  tele- right  of  way  across  said  bridge  and  its  approaches  for  postal  and 

ipSn*  rwi        telegraph  purposes. 

i-ontongaraw.  gj,^  3  rphat  said  bridge  shall  be  constructed  as  a  ponton  draw- 
span  bridge,  and  shall  contain  a  ponton  drawspan  of  not  less  than  two 
hundred  feet  in  length,  which  drawspan  shsdl  be  maintained  over 
the  main  channel  of  the  river  at  an  accessible  and  navigable  point, 
and  the  piers  of  said  bridge  shall  be  parallel  with  and  the  bridge 

/Vopteo*.         itself  at  right  angles  to  the  current  of  the  river:  Provided^  That 

^^^'**^"*^' said  draw  shall  be  opened  promptly  by  said  company  or  corpora- 
tion upon  reasonable  signal  for  tne  passage  of  boats  and  rafts,  and 
said  company  or  corporation  shall  maintain,  at  its  own  expense, 

Llghte,etc.  from  sunset  to  sunrise,  such  lights  or  other  signals  on  said  bridge 
as  the  Light-House  Board  shall  prescribe.  No  bridge  shall  be 
erected  or  maintained  under  the  authority  of  this  act  which  shall 
at  any  time  obstruct  the  free  navigation  of  said  river,  and  if  any 

Unobstructed  bridge  erected  under  such  authority  shall,  in  the  opinion  of  the 
navigation.  Secretary  of  War,  obstruct  such  navigation,  he  is  hereby  author- 
ized to  cause  the  entire  removal  thereof  or  such  change  or  altera- 
tion of  such  bridge  to  be  made  as  will  effectually  obviate  such  ob- 
struction, and  all  such  alterations  shall  be  made  and  all  such  ob- 

j. .  .      .  structions  shall  be  removed  at  the  expense  of  the  owner  or  owners 

i^itiga  ion.  ^j  g^.^  bridge,  and  in  case  of  any  litigation  arising  from  any  ob- 
struction or  alleged  obstruction  to  the  free  navigation  of  said  river 
caused  or  alleged  to  be  caused  by  said  bridge,  the  case  may  be  brought 
in  the  district  court  of  the  United  Slates  in  the  State  of  Alabama 

-,  .   ,     ,       in  whose  jurisdiction  any  portion  of  said  obstruction  or  bridge  may 

notaflect^.^*^  located:  Provided  fuiiher,  T hat  nothing  in  this  act  shall  be  s a  coq- 

strued  as  to  repeal  or  modify  any  of  the  provisions  of  the  law  now 

existing  in  reference  to  the  protection  of  the  navigation  of  rivers, 

or  to  exempt  this  bridge  from  the  operations  of  the  same:  Provided^ 
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That  said  company  may  construct  a  wagon  and  foot  bridge  alone,    Wagon    and 
and  in  case  of  the  construction  of  a  wagon  and  foot  bridge  alone  Joot  bridge  pro- 
the  drawspan  shall  be  of  such  length  and  shall  be  of  such  construe-  ^•*^"^- 
tion  as  shall  be  approved  by  the  Secretary  of  War,  and  shall  be  sub- 
ject to  all  the  provisions  herein  contained  ip  respect  to  being 
promptly  opened  to  admit  of  the  unobstructed  navigation  of  said 
river,  and  of  keeping  the  said  bridge  lighted  as  herein  provided  in 
ca83  of  a  railroad  and  wagon  bridge,  and  in  such  case  the  provisions 
herein  in  relation  to  the  use  for  railroad  purposes  shall  not  apply. 

Sec.  4.  That  all  railroad  companies  desiring  the  use  of  said    Use  by  rail- 
bridge  shall  have  and  be  entitled  to  equal  rights  and  privileges'"^   com  pa- 
relative  to  the  passage  of  railroad  trains  or  cars  over  the  same,        ' 
and  over  the  approaches  to  the  same,  upon  the  payment  of  a  rea- 
sonable compensation  for  such  use ;  and  in  case  the  owner  or  own-    c  ompensa- 
ersof  said  bridge  and  the  several  railroad  companies,  or  any  of  *'^on. 
them,  aesiring  such  use,  shall  fail  to  agree  upon  the  sum  or  sums 
to  be  paid,  and  upon  the  rules  and  conditions  to  which  each  shall 
conform  in  using  said  bridge,  all  matters  at  issue  between  them 
shall  be  decided  by  the  Secretary  of  War  upon  a  hearing  of  the 
allegations  and  proofs  of  the  parties. 

Sec.  5.  That  any  bridge  authorized  to  be  constructed  under  this    Secretary    of 
act  shall  be  built  and  located  under  and  subject  to  such  regulations  ^l^na^iS!^^^^^ 
for  the  security  of  navigation  of  said  river  as  the  Secretary  of  War  ^     ^  ® 
shall  prescribe ;  and  to  secure  that  object  the  said  company  or  cor- 
poration shall  submit  to  the  Secretary  of  War,  for  his  approval 
and  examination,  a  design  and  drawings  of  the  bridge,  and  a  map 
of  the  location,  giving  for  the  space  of  one-half  mile  above  and  one- 
half  mile  below  the  proposed  location  the  topography  of  the  banks 
of  the  river,  the  shore  lines  at  high  and  low  water,  the  direction 
and  strength  of  the  currents  at  all  stages,  and  the  soundings,  accu- 
rately showing  the  bed  of  the  stream,  the  location  of  any  other 
bridge  or  bridges,  and  shall  furnish  such  other  information  as  may 
be  required  for  a  full  and  satisfactory  understanding  of  the  subject ; 
and  until  the  said  plan  and  location  of  the  bridge  are  aporoved  by 
the  Secretary  of  War  the  bridge  shall  not  be  commenced  or  built; 
and  should  any  change  be  made  in  the  plans  of  said  bridge  during    changes, 
the  progress  of  its  construction,  such  changes  shall  be  subject  to 
the  approval  of  the  Secretary  of  War. 

Sec.  6.  That  this  act  shall  be  null  and  void  if  actual  construction    ^  ™  ™  « "^  ^  e- 
of  the  bridge  herein  authorized  be  not  commenced  within  one  year  JUetion.     ^^^ 
and  completed  within  three  years  from  the  time  this  act  takes 
effect :  Provided^  That  Congress  reserves  the  right  to  alter,  amend,    Proviso. 
or  repeal  this  act  whenever  it  may  think  the  public  interests  so    Amendment, 
require. 

Approved,  July  27,^892. 


CHAP.  275.— An  act  to  provide  for  the  improvement  of  the  outer  bar  of  Brans-     July  27, 1892. 
wick,  Georgia. 


Brunswick, 

Be  it  enacted  by  the  Senate  and  House  of  Represmiatives  of  the  United  ^*- 
States  of  America  in  Congress  assembled^  That  the  Secretary  of  War 
be  authorized  to  pay  to  C.  P.  Goodyear, his  heirs  or  assigns,  upon    Payments  to 
the  procurement  by  said  C.  P.  Goodyear,  his  heirs  or  assigns,  of  a  ^*  ^-  Q^o^yoar 
practicable  channel  over  the  outer  bar  of  Brunswick,  Georgia,  at  de?p-w*f?tef 
iea»t  one  hundred  feet  in  width  and  of  a  minimum  depth  of  twenty-  channe  i  over 
two  feet  at  ordinary  mean  high  tide,  on  or  before  November  first,  outer  bar. 
eighteen  hundred  and  ninety- two,  the  sum  of  ten  thousand  dol- 
lars; upon  the  procurement  as  aforesaid  on  or  before  January 
first,  eighteen  hundied  a<jd   ninety-three,  of  a  depth  of  water 
in  said  channel  over  said  outer  bar  of  a  minimum  depth  at  or- 
dinary mean  high  tide  of  twenty- three  feet,  ten  thou.sand  dol- 
lars more,  to  be  paid  in  manner  aforesaid ;  uiK)n  the  procurement 
a-)  aforesaid  on  or  before   March   first,  eightjcn    hundred  and 
ninety-three,  of  a  dei)th  of  water  in  said  channel  over  said  outer  bar 
at  a  minimtim  depth  at  ordinary  mean  high  tide  of  twenty-four  feet, 
ten  thousand  dollars  more,  to  be  paid  in  manner  aforesaid;  upon 
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the  procurement  as  aforesaid  on  or  before  May  first,  eighteen  hun- 
dred and  ninety-three^  of  a  depth  of  water  in  said  channel  over 
said  outer  bar  of  a  minimum  depth  at  ordinary  me^an  high  tide  of 
twenty-five  feet,  ten  thousand  dollars  more,  to  be  paid  in  manner 
aforesaid;  upon  procurement  on  ©r  before  October  first,  eighteen 
hundred  and  ninety-three,  of  a  minimum  depth  in  said  channel 
over  said  outer  bar  of  twenty-six  feet  at  ordinary  mean  high  tide, 
and  of  a  width  of  not  less  than  one  hundred  and  twenty-five  feet, 
ten  thousand  dollars  more, to  be  paid  in  manner  aforesaid;  and 
should  the  depth  of  twenty-five  feet  at  ordinary  mean  high  tide  in 
said  channel  over  said  outer  bar  be  procured  on  or  before  the  time 
aforesaid  and  maintained  for  two  years  for  the  width  named  there- 
after, twenty-five  thousand  dollars  in  addition,  to  be  paid  in  man- 
ner aforesaid ;  and  should  the  depth  of  twenty-six  feet  at  ordinary 
mean  tide  for  the  width  named  be  procured  on  or  before  the  date 
named  and  maintained  for  two  years  thereafter,  twenty-five  thou* 
Work    to   be  ^^^^  dollars  in  addition,  to  be  paid  in  manuer  aforesaid.    The  said 
done  by  expiod-  C.  P.  Goodyear,  his  heirs  and  assigns,  shall  perform  said  work  on 
ing  dynamite,    gaid  outer  bar  by  the  explosion  of  dynamite  on  the  bottom  of  said 
channel  or  sunk  beneath  the  bottom  of  said  channel,  in  his  or  their 
discretion,  and  not  otherwise ;  and  the  channel  to  be  deepened  as 
aforesaid  shall  be  north  of  the  present  buoyed-out  channel,  so  that 
Enirineer  offl-  ^^^^  work  shall  not  interfere  with  the  commerce  of  the  port  oft 
cer  to  report  on  Bnms wick  during  the  progress  of  such  work.    The  Secretary  of 
maintenance,  War  shall  detail  an  officer  of  engineers  to  examine  and  report  upon 
«^^*  said  work  from  time  to  time,  at  such  times  as  the  said  C.  P.  Good- 

year, his  heirs  and  assigns,  announce  that  they  have  complied 
with  the  conditions  as  to  any  of  the  depths  and  «vidths  named,  or 
as  to  the  maintenance  of  depths  of  twenty  five  and  twenty-six 
feet,  and  payments  to  be  made  as  aforesaid  upon  the  certificate 
of  such  engineer  that  such  depth  and  width  or  such  maintenance 
has  been  accomplished  in  accordance  with  the  provisions  of  this 
Approprla-  ac^  And  the  money  necessary  to  carry  out  the  provisions  of  this 
tion.  act  is  hereby  appropriated  out  of  any  money  in  the  Treasury  not 

otherwise  appropriated. 
Approved,  July  27,  1892. 


July  28, 18d2.        CHAP.  811.— An  act  making  appropriations  to  supply  deficiencies  in  tbe  ap- 

propriations  for  the  fiscal  year  ending  June  thirtieth,  eighteen  hundred 'and 

ninety-two,  and  for  prior  years,  and  for  other  purposes. 

Be  it  encoded  by  the  Senate  and'House  of  Representatives  of  Hie  United 

Deficiencies '^'^^^^Z  ^wierico  m  Congress  assembled^  That  the  following  sums 

appropriations,  be,  and  the  same  are  hereby,  appropriated,  to  supply  deficiencies 

^  in  the  appropriations  for  the  fiscal  year  eighteen  hundred"  and 

ninety-two,  and  for  prior  years,  and  for  other  objects  hereinafter 

stated,  namely: 


j^^tj^^c'o'Co-  DISTRICT  OF  COLUMBIA. 

Engineer     EXECUTIVE  OFFICES:  For  one  Engineer  Commissioner  (to  make 
Commissioner,  galary  five  thousaiid  dollars)  nine  hundred  and  fifty-nine  dollars 
and  eighty-one  cents. 

******  ik 

P  street  bridge     That  the  Metropolitan  Railroad  Company  is  hereby  required  to 
hs  MetrSpoiT^  repair  the  bridge  across  Rock  Creek  at  P  street,  in  the  District  of 
tan  Rai  1  r  o  a  d  Columbia,  at  a  cost  of  not  exceeding  fifteen  thousand  dollars.    Said 
Company.         repairs  to  make  the  bridge  sufficiently  strong  to  allow  the  passage 
of  storage-battery  oars  of  the  said  company,  and  to  be  made  under 
the  direction  of  the  Engineer  Commissioner  of  the  District  of  Co- 
lumbia, and  in  accordance  with  plans  and  specifications  prepared 
by  him. 
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WAR  DEPARTMENT.  War  Departr 

meni. 


Judgments,  Court  op  Cimims. 


POX  AND  WISCONSIN  RIVER  IMPROVEMENT.  Fox  and  Wis- 

consin Rivers 
improvement. 
For  payment  of  the  judgments  and  awards  rendered  against  the    l^aym  nt  or 
United  States  for  flowage  damages  caused  by  the  improvement  of  J^T*^®  dia ra- 
the Fox  and  Wisconsin  Rivers,  in  the  State  of  Wisconsin,  under  ^^' 
the  act  approved  March  third,  eighteen  hundred  and  seventy-five,    ^^^-  ^^  P-  ^^ 
as  reported  to  Congress  by  the  Attorney-General,  and  fully  set 
forth  in  House  Executive  Document  numbered  Two  hundred  and 
twenty-two,  first  session  of  the  Fifty-second  Congress,  one  hundred 
and  nine  thousand  and  twenty-two  dollars  and  thirty-three  cents. 
***«*♦« 

Claims  Allowed  by  the  Third  Auditor  and  Second  Comp-    Claims    ai- 

TRnr  T  PR  lowed  by  Third 

TROLLl!.R.  Auditor  and 

Second    Comp- 
troller. 
WAR  DEPARTMENT.  War    Depart- 

ment. 
♦  ♦  ♦  «  «  '  ♦  * 

For  contingencies  of  fortifications,  three  hundred  and  twenty-    Fortlflca- 
four  dollars  and  seventeen  cents.  tions. 

For  improving  harbor  at  San  Francisco,  California,  twenty-two    San  Fran- 

/»Ant«  .  •  Cisco    harbor, 

cenis.  C^j 

For  improving  Missouri  River,  twenty-eight  cents.  Missouri 

For  Mississippi  River  Commission,  forty-four  dollars  and  eiffhtv  «^*®**"8*PP^ 
pftntfl  'J  &     J  Rlygj.  commls- 

^®^***  sion. 


Claims   Allowed    by  the    Third  Auditor'  and    Second    Allowed  bv 
Comptroller.  Third   Auditor 

and     Second 
Comptroller. 
WAR  DEPARTMENT.  War   Depart- 

ment. 
»  *  «  *  «  .   *  * 

For  contingencies  of  fortifications,  twenty-eight  dollars.  Fortifications. 

******* 

Approved,  July  28,  181)2. 


CHAP.  816.— An  act  authorizing  the  Secretary  of  War  to  lease  public  prop    July  28. 1893. 
erty  in  certain  cases. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the    Secretary    of 
United  States  of  Amenca  in  Congress  assembled,  That  authority  be,  J^biirDronlrt? 
and  is  hereby,  given  to  the  Secretary  of  War,  when  in  his  discre-  not  required, 
tion  it  will  be  for  the  public  good,  to  lease,  for  a  period  not  ex- 
ceeding five  years  and  revocable  atany  time,  such  property  of  the 
United  States  under  his  conirol  as  may  not  for  the  time  be  required 
for  public  use  and  for  the  leasing  of  which  there  is  no  authority 
under  existing  law,  and  such  leases  shall  be  reported  annually  to    Proviso 
Congress  :  Provided,  That  nothing  in  this  act  contained  shall  be    Mineral,  etc., 
held  to  apply  to  mineral  or  phosphate  lands.  lands  excepted! 

Approved,  July  28, 1892. 


Digitized  by  VjOOQIC 


3536      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

July  29, 1892.        CHAP.  838.— An  act  to  Incorporate  the  Waslilngton  and  Great  Falls  Electrlo 
Railway  Company. 


Be  it  enacted  hy  the  Senate  and  Hmise  of  Bepresentatives  of  the  United 
Washlnfftpn  States  of  America  in  Congress ass&tnhled,  That  W.  C.  Codd  and  James 
Secu-lc*^  iSii?^-  Morrison,  of  tte  State  of  Maryland,  and!  James  L.  Barbour, 
way    Ck)mpany  James  Robbins,  Smith  Pettit,  John  G.  Slater,  Edwin  Baltz'ey, 
incorporated.     Edward  Baltzley,  J.  P.  Clark,  Simson  De  P.  Jennings,  and  Edward 
Incorporators.  3  Cottrell,  of  the  District  of  Columbia,  and  their  associate  and 
successors,  are  hereby  created  a  body  politic  and  corporate,  in  fact 
and  in  law,  by  the  name  of  the  Washington  and  Great  Falls  Elec- 
tric Railway  Company,  and  by  that  name  shall  have  perpetual  suc- 
cession, and  shall  be  able  to  sue  and  be  sued,  plead  and  be  im- 
pleaded, defend  and  ba  defended  in  all  courts  of  law  and  equitv, 
and  may  make  and  have  a  common  seal,  and  alter  the  same  at  their 
May  construct  pleasure ;  and  the  said  corporation  is  hereby  authorized  to  locate, 
wa?^*^     '**^  construct,  equip,  maintain,  and  operate  a  continuous  line  of  single 
^*  or  double  track  railway,  and  all  necessary  sidings,stations,  switches, 

turn-outs,  and  other  devices,  and  to  operate  the  same  by  electricity 
through  and  along  the  following  named  streets,  avenues,  and  roads, 
Route.  to  wit :  Beginning  at  a  point,  to  be  located  by  the  Commissioner's 

of  the  District  of  Columbia,  west  of  the  north  end  of  the  Aqueduct 
Elevated  Bridge,  and  running  thence  west  over  the  Canal  road  on  an  ele- 
roads.  vated  railway  of  iron  colums  and  beams,  with  wood  cross- ties  and 

guards,  to  be  built  so  as  not  to  interfere  with  the  use  of  the  Ches- 
apeake and  Ohio  Canal  and  so  as  to  preserve  to  the  public  the  fu'l 
use  of  the  Canal  road.    The  said  company  shall  submit  the  plans 
District  Com-  ^^  ^*^^  elevated  railway  to  the  Commissioners  of  the  District  of 
missioners     to  Columbia  for  their  approval,  and  no  work  shall  be  done  on  said 
approve  plans,  railway  by  said  company  before  such  approval  in  writing.    In  re- 
®^-  spect  of  everythinc  that  may  pertain  to  the  strength  of  the  struc- 

ture and  to  the  safety  and  convehience  of  the  public  the  construc- 
tion and  operating  of  said  elevated  railway  shall  at  all  times  be 
subject  to  the  control  and  approval  of  the  said  Commissioners,  and 
the  said  company  shall  make  good  to  the  District  of  Columbia  all 
damages  done  by  it  or  by  its  contracting  agents  to  the  Canal  road 
and  other  roads  belonging  to  the  District  of  Columbia,  and  shall 
also  make  good  to  the  District  of  Columbia  all  the  costs  of  inspec- 
tion of  the  oompany's  work  by  the  authorized  agents  of  the  said 
Safety     of  District.    In  respect  of  everything  that  may  pertain  to  the  safety 
water  mains,      ^f  ^^iq  United  States  water  mains  in  the  Canal  road,  the  plans,  the 
construction,  and  the  operating  of  said  elevated  railway  shall  be 
Wall  on  Canal  subject  to  the  control  and  approval  of  the  Secretary  of  War.  For 
road.  the  safety  of  travel  on  said  Canal  road,  and  before  commencing  to 

run  its  cars  on  said  elevated  railway,  and  subject  to  the  inspec- 
tion and  approval  of  the  Commissioners  of  the  District  of  Colum- 
bia, the  said  company  shall,  at  its  own  expense,  construct  a  sub- 
stantial masonry  wall  between  said  Canal  road  and  the  Chesapeake 
and  Ohio  Canal  throughout  the  entire  distance  on  said  road  occupied 
Surface  road  ^^  ®*^^  elevated  railway ;  and  the  said  company  also  at  its  own  ex- 
'  pense  and  within  the  same  time  and  subject  to  the  same  approval 
and  acceptance,  shall  pave  the  said  portion  of  said  road  with  granite 
blocks  or  vitrified  brick  in  the  best  manner.  From  the  Canal  road 
the  route  of  said  railway  is  to  run  westerly  along  the  top  of  the  bluff 
on  the  north  side  of  the  Canal  road,  and  outside  and  south>of  the 
southern  boundary  of  the  land  of  the  Washington  Aqueduct  per- 
taining to  the  distributing  reservoir,  to  a  point  on  Siiid  boundary 
not  more  than  six  hundred  feet  from  the  western  boundary  of 
said  land  ;  thence  across  said  land  but  at  no  point  less  than  two 
hundred  feet  from  the  outer  crest  of  the  dam  of  said  reservoir,  to 
said  western  boundary ;  thence  westwardly  on  a  route  exterior  to 
and  on  the  south  side  of  the  land  of  the  United  States  i)ortainirg 
to  the  Conduit  road  to  the  land  of  the  said  aqueduct  pertaining  to 
the  receiving  reservoir ;  thence  through  said  land  to  a  point  op 
th3  land  of  said  aqueduct  near  the  westerly  foot  of  Dalecarlia  h  ill ; 
tbence  westwardly  on  a  route  exterior  to  and  on  the  south  side  of 
the  land  of  the  United  States  pertaining  to  the  Conduit  road  to 
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Cabin  John  Creek,  returning  thence  along  the  same  line,  by  re- 
turn tracks  to  the  place  of  beginning,  with  the  privilege  of  con- 
structing a  branch  line,  with  a  single  or  double  track,  from  the    Branch  line. 
Conduit  road  lands  south  to  Chain  Bridge,  on  land  to  be  acquired 
by  the  coi»poration :  Provided,  That  there  shall  be  but  one  railway    Proviso. 
parallel  to  and  near  the  Conduit  road  and  there  shall  never  be  more 
than  one  double  trajk  on  or  over  the  Canal  road,  and  all  acts  or  way  peraltted 
pai'tfi  of  acts  granting  the  use  of  the  surface  of  the  Canal  road,  or  parallel  to  Con- 
any  part  thereof,  for  laying  railway  tracks  thereon  and  operat-5ult  roai   and 
ing  oars  thereon  are  hereby  repealed ;  and  wherever  the  route  over  canal  road. 
Specified  in  this  act  is  parallel  with  or  coincides  with  the  route  of 
any  other  railway  the  two  companies  shall  maintain  and  use  but    Use  of  coin- 
one  set  of  double  tracks,  and  any  violation  of  this  provision  by  the  oldlng  tracks, 
said  Washington  and  Great  Falls  Electric  Railway  Company  shall 
operate  as  a  repeal  ot  this  charter ;  and  matters  of  dispute  between    Determln  Ing 
the  companies  respecting  railways  parallel  to  the  Conduit  road,  and  disputes, 
affecting  the  same,  whether  in  the  District  of  Columbia  or  in  Mary- 
land, shall  be  referred  to  and  determined  by  the  Secretary  of  War, 
and  matter  in  dispute  between  the  companies  respecting  railways 
on  the  Canal  road  shall  be  determined  upon  the  application  of 
either  road  to  any  court  in  the  District  of  Columbia  naving  com- 
petent jurisdiction.    The  inner  rail  of  said  Washington  and  Great 
Falls  Railway  shall  not  at  any  place  on  the  line  of  said  railway  be 
less  than  one  hundred  feet  from  the  middle  of  the  paved  portion 
of  the  Conduit  road.    Wherever  the  said  railway  shall  run  over  or 
across  any  of  the  lands  of  the  United  States,  or  any  of  the  accessory    Secretary    of 
works  of  the  Washington  Aqueduct,  as  provided  in  this  act,  itro*ute*^et^^* 
sh'ill  be  done  only  on  such  lines,  in  such  manner,  and  on  such  con-  across  '  Aque* 
ditions  as  shall  be  approved  by  the  Secretary  of  War  and  accepted  duct  lands, 
by  said  company,  and  no  works  shall  be  done  on  said  railway  on  any 
o!  i^aid  lands  until  after  such  approval  and  acceptance  in  writing. 
No  steam  cars,  locomotives,  or  passenger  or  other  cars  for  steam  • 
railways  shall  ever  be  run  over  the  tracks  of  said  railway  within 
the  District  of  Columbia  or  on  said  lands.    So  much  of  said  rail- 
way as  may  be  in  the  State  of  Maryland  must  first  have  the  ap- 
proval of  the  authorities  of  said  State.    Said  company  shall,  before 
commencing  work  on  said  railway,  deposit  with  the.  Treasurer  of 
the  United  States  to  the  credit  of  the  Washington  Aqueduct  the    Deposit  to  de- 
sum  of  live  thousand  dollars,  to  defray  all  the  expenses  that  may  iSpl^Sf^ei^ 
be  incurred  by  the  United  States  in  connection  with  the  inspec- 
tion of  the  company's  work  on  the  lands  of  the  Untied  States 
and  any  of  the  company's  work  that  may  affect  the  interests  of 
the  United  States,  and  m  making  good  any  damages  done  by  said 
company  or  its  works  to  any  work  or  land  or  other  property  of 
the  United  States,  and  in  completing,  as  the  Secretary  of  War 
may  deem  necessary,  any  of  the  company's  work  that  the  said  com- 
pany may  nej,^lect  or  refuse  to  complete  and  that  the  Secretary  of 
War  may  consider  necessary  for  the  safety  of  the  Washington 
Aqueduct  and  the  works  pertaining  thereto,  including  its  tele- 
phone line,  or  for  the  proper  drainag.e  of  the  United  States  lands, 
its  reservoirs  and  other  works,  or  for  the  proper  use  and  orderly 
appearance  of  the  Conduit  road ;  and  the  said  company  and  its 
successors  shall  also  deposit  as  aforesaid  such  further  sums  for  said 
purposes  and  at  such  times  as  the  Secretary  of  War  shall  direct. 
The  said  moneys  shall  be  disbursed  like  other  moneys  appropri- 
ated for  the  Washinpfton  Aqueduct,  and  whatever  shall  remain  of   DlsburBemenu 
said  deposits  after  the  completion  of  the  work  for  which  they  may 
be  obtained  shall  be  returned  to  said  company  with  an  account  of 
their  disbursement  in  detail.    The  disbursements  of  said  depositd 
shall,  except  in  case  of  emergency,  be  made  only  on  the  order  of 
the  Secretar^-^  of  War.     During  the  construction  and  after  the  com- 
pletion of  said  railway  its  agents  and  servants,  when  on  the  public 
land  of  the  United  States,  shall  be  subject  to  such  regulations  as 
the  Secretary  of  War  may  prescribe.    The  provisions  of  this  act, 
as  far  as  applicabl<\  shall  apply  to  any  extension  of  this  railway  in 
the  State  of  Maryland  that  may  be  granted  by  the  authorities  of 
said  State  ;  and  the  said  Washington  and  Great  Falls  liailway  may 
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Apf^?S^^9  a*  cross  the  projection  of  ihe  United  States  land  at  a  point  on  the 

reservoir^  ^  ^*^  ^^*^  side  of  the  Ck)nduit  road  just  west  of  the  distributingr  reser- 

*  voir,  and  the  provisions  of  section  fifteen  of  the  act  of  Congress 

m^MeSf'^      approved  February  twenty-eighth,  eighteen  hundred  and  ninety- 

Vol.lJ6,p.798.  one,  entitled  "An  act  to  incorporate  the  Washington  and  Arling- 
ton Railway  Company,  of  the  District  of  Columbia,"  shall  control 
and  govern  all  the  privileges  granted  by  this  act  to  the  Washing- 
ton and  Great  Falls  Electric  Railway  Company,  and  said  section 
shall  be  held  to  include  the  Washington  Aqueduct  and  its  tunnels 

Construction.  »nd  all  other  works  connected  therewith.  Said  Washington  and 
Great  Falls  Railway  shall  everywhere  be  constructed  in  a  neart 
and  substantia]  manner,  of  ^ood  material,  subject,  for  such  parts 
of  the  line  as  are  within  the  jurisdiction  of  the  Commissioners  of 
the  District  of  Columbia,  to  the  supervision  and  approval  of  said 
Commissioners,  and,  for  such  parts  of  the  line  as  are  in  any  juris- 
diction outside  of  the  District  of  Columbia,  to  the  supervision  and 

Gauge.  approval  of  the  proper  authorities  of  such  jurisdiction ;  the  gauge 

of  the  track  to  oe  the  same  as  that  of  the  Washington  and  George- 
town Railway ;  and  the  said  Washington  and  Great  Falls  Railway 
Company  shall  where  its  tracks  run  on  or  across  any  street  or 
road  which  is  under  the  jurisdiction  of  the  Commissioners  of  the 
District  of  Columbia,  or  across  any  other  road  outside  of  the  Dis- 

Pavlng.-  trict  of  Columbia,  pave  the  same  between  the  rails  and  sets  of  rails 

and  two  feet  outside  thereof  with  such  material  and  in  such  man- 
ner as  shall  be  approved  by  such  proper  authorities,  as  the  case 
may  require,  and  shall  keep  the  same  in  repair  at  its  own  expense ; 

Failure  to  re-  and  if  the  said  corporation  shall  fail  to  make  any  necessary  repairs 
pair.  within  ten  days  after  notice  has  been  given  by  said  authorities, 

the  repairs  shall  be  made  by  said  authorities  and  the  cost  thereof, 
except  as  hereinbefore  provided,  if  not  paid  voluntarily,  shall  be 
recovered  by  them  before  any  court  of  competent  jurisdiction ; 
and  the  amount  of  such  repairs  shall  be  a  lien  upon  all  property 
of  said  company  from  the  time  the  same  are  made  until  paid  by  the 
company.  That  the  said  corporation  shall  operate  its  said  road 
by  electric  power,  and  for  this  purpose  it  is  hereby  authorized  to 

Erection    o  f  erect  and  maintain  such  poles  and  aerial  lines  as  may  be  necessary 
poles  for  wires,  for  the  proper  conduct  of  said  power ;  such  lines  to  be  built  in  the 

ProvUo.  most  perfect  and  substantial  manner :  Provided,  That  in  order  to 

Protection  of  prevent  any  danger  or  damage  to  the  United  States  telephone 
tefenhone^Une' "^®  between  the  Great  Falls  of  the  Potomac  and   Washington, 
^  '  belonging  to  the  Washington  Aqueduct,  or  to  its  instruments,  from 

the  electric  wires  of  said  railway  company,  the  said  company 
^  shall,  at  alU  times  and  at  its  own  expense,  remove,  change,  and 
protect  said  telephone  line  in  such  manner  as  may  be  directed  by 
the  Secretary  of  War.  The  said  corporation  shall,  before  operat- 
ing said  railway,  erect  and  maintain,  subject  to  the  approval  of  the 
Secretary  of  War,  at  its  own  expense,  a  neat,  well-painted,  and 

Fence.  substantial  fence,  four  feet  in  height,  on  each  side  of  its  tracks 

through  the  lands  of  the  United  States,  and  also  at  such  places 
along  the  Conduit  road  as  the  Secretary  of  War  may  deem  neces- 
sary, with  suitible  openings  and  crossings  for  roadways,  and  at 
such  places  as  the  Secretary  of  War  shall  consider  to  be  required 
for  the  safety  of  the  use  of  said  roadways.    That  the  said  corpora- 

Ele<»rlc lights,  tion  shall,  at  its  own  expense,  maintain  electric  lights  along  the 
entire  length  of  its  railway  during  the  hours  after  nightfall  that 
its  cars  shall  run,  and  at  least  untU  twelve  o^clock  and  thirty  min- 
utes antemeridian,  which  lights  shall  be  located  so  as  to  light  all 
roads  on  and  across  which  it  shall  pass,  and  shall  be  placed  at  stichi» 
points  along  the  prrpoi?ed  road  as  the  Secretary  of  War  shall  di- 
rect, and  shall  also  light  Chain  Bridge  in  the  same  manner  and 
during  the  same  hours.  No  claim  for  damages  shall  ever  be  made 
by  said  company  or  its  successors  in  consequence  of  the  exercise  of 
any  of  the  rights  of  the  United  States  under  this  act.  The  con- 
struction of  said  railway  on  any  street  where  there  are  or  may  be 

Mains    1  n  any  mains,  fixtures,  or  apparatus  pertaining  to  the  Washington 

streets,  etc        Aqueduct  shall  be  s'lhject  to  such  conditions  as  may  be  approved 

by  the  Secretary  of  War,  which  conditions  must  be  obtained  and 
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be  accepted  in  writing  by  said  company  before  commencing  any 
work  on  such  street,  and  the  operations  of  said  company  in  respect 
of  the  safety  of  such  mains,  fixtures,  or  apparatus  shafl  always  be 
subject  to  the  control  and  direction  of  the  Secretary  of  War,  and 
subject' to  the  right  of  the  Secretary  of  War  or  other  lawful  public 
authority  to  interrupt  the  construction  or  use  of  said  railway,  when- 
ever necessa^  for  the  protection  or  repair  of  such  mains,  fixtures,  or 
apparatus.    Efficient  signals  by  gong  or  bell  shall  be  made  by  every    signals. 
car  before  and  during  the  crossing  of  the  Ck)nduit  road.    Xhe  rate 
of  speed  at  which  the  cars  may  run  on  said  i*oad  shall  not  exceed    Speed, 
five  miles  per  hour  on  or  across  any  street  or  road,  and  the  fare  for 
riding  over  the  said  road  shall  not  exceed  ten  cents  each  way  per 
passenger,  and  this  amount  may  be  divided  into  divisions  of  nve 
cents  each.    The  work  of  construction  and  the  operating  of  said 
railway  by  said  company  on  the  lands  of  the  United  States  shall 
be  subject  to  such  regulations  as  the  Secretary  of  War  may  pre-    Reflation  of 
scribe,  and  the  exercise  of  the  rights  by  this  act  granted  are  toconstruction 
terminate  at  the  pleasure  of  the  Secretary  of  War  in  case  of  per-  *"**  operaUng. 
sistent  neglect  by  said  company  or  by  its  successors  to  make  the 
deposits  or  to  comply  with  any  of  the  conditions,  requirements,  and 
regulations  aforesaid. 

Sec.  2.  *  *  *  The  company  may  buy ,  lease,  or  construct  such  Passenger 
passenger  rooms,  ticket  offices,  depots,  workshops,  and  buildings  ^<><^^3. 
as  may  be  necessary,  at  such  points,  not  on  the  land  of  the  United 
States,  along  the  lines  as  the  business  of  the  railway  and  the  con- 
venience of  the  public  may  require,  and  connect  its  tracks  there- 
with ;  all  the  above  subject  to  the  approval  of  the  proper  authori- 
ties. 

Sec.  6.  That  the  work  on  said  road  shall  commence  within  one    Ck)inmence- 
year  from  and  after  the  passage  of  this  act,  and  shall  be  complete  SlSon"^^  ^^ 
Its  entire  distance,  and  have  cars  running  thereon  for  the  accom- 
modation  of  the  public  within  two  years  from  the  passage  of 'this 
act;  otherwise  this  charter  shall  be  null  and  void. 

««*«*»♦  • 

Sec.  8.  That  Congress  may  at  any  time  amend,  alter,  or  repeal    Amendment, 
this  act.  etc. 

Approved,  July  29, 1892. 


CHAP.  827.— An  act  to  anthorlze  the  construction  of  a  bridge  over  the  Ten-     July  30, 1?W2. 
nessee  Klver  at  or  near  Deposit,  Alabama.  — 

Be  it  enacted  by  ihe  Seruite  and  House  of  Representatives  of  the  United 
Stcites  of  Ajriencfi  in  Congress  assembled.  That  it  shall  be  lawful  for    Gurleys  and 
the  Gurleys  and  Paint  Rock  Valley  Railroad  Company,  of  Alabama  Paint  Rock  Val- 
and  Tennessee,  a  corporation  duly  and  legally  incorporated  under  J^_^^^  2.*^ 
the  laws  of  the  States  of  Alabama  and  Tennessee,  its  successors  or  bridgeTennes- 
assigns,  to  construct  and  maintain  a  bridge  over  the  Tennessee  see  River  at  De- 
River  at  or  near  Deposit,  in  Marshal  County,  Alabama.    Said  P*****'  ^^*- 
bridge  shall  be  constructed  to  provide  for  the  passage  of  railway    Railway,  etc, 
trains,  and,  at  the  option  of  the  persons  by  whom  it  may  be  built,  bridge, 
may  be  used  for  the  passage  of  wagons  and  vehicles  of  all  kinds, 
for  the  transit  of  animals,  and  for  foot  passengers,  for  such  rear 
sonable  rates  of  toll  as  may  be  approved  from  time  to  time  by  the 
Secretary  of  War. 

Sec.  2.'  That  any  bridge  built  under  the  provisions  of  this  act    Lawful  struc- 
and  subject  to  its  limitations  shall  be  a  lawful  structure,  and  shall  i^^®   ^^^  Post 
be  recognized  and  known  as  a  post  route,  upon  which  also  no  higher  '^^^* 
charge  shall  be  made  for  the  transmission  over  the  same  of  the 
mails,  the  troops,  and  the  munitions  of  war  of  the  United  States, 
or  passengers  or  freight  passing  over  the  said  bridge,  than  the  rate 
per  mile  paid  for  the  transportation  over  the  railroad  or  public 
highways  leading  to  the  said  bridge;  and  it  shall  enjoy  the  rights 
and  privileges  of  other  post  roads  in  the  United  States;  and  the 
United  States  shall  have  the  right  of  way  across  said  bridge  and 
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Postal  tele-  its  approaches  for  postal  telegraph  purposes^  and  all  telegraph  and 
erraph.  telephone  companies  shall  have  equal  rights  and  privileges  m  con- 

structing and  maintaining  their  lines  across  said  oridge. 

Drawbridge.  Sec.  3.  That  said  hridge  shall  be  constructed  as  a  drawbridge  ; 
the  draw  or  pivot  pier  shall- be  at  such  point  in  the  channel  of  the 
river  as  the  Secretary  of  War  may  direct,  and  the  opening  or  pas- 
sage way  of  said  draw  pier  shall  be  so  protected  and  arranged  that 
water  crafts  can  be  worked  through  it  at  any  and  all  times ;  and  the 

Draw  span,  draw  span  shall  not  be  of  less  wid  th,  nor  shall  the  lowest  part  of  same 
be  of  less  elevation  above  high  water,  than  are  the  widest  and 
highest  of  those  authorized  by  Congre*ss  for  any  bridge  over  the 
Tennessee  Hiver ;  and  the  piers  of  said  bridge  shall  be  parallel 
with  and  the  bridge  itself  at  ri^ht  angles  to  the  current  of  the 

Provisoi.        river :  Provided,  That  in  said  bridge  there  shall  be  one  span  of  not 

Length  of  less  than  three  hundred  feet  in  the  clear :  Promded  also,  That  said 
^^  draw  shall  be  opened  promptly  upon  reasonable  signals  for  the 

opening  draw,  passing  qj  boats;  and  said  company  or  corporation  shall  maintain, 

Lights,  etc.  at  its  own' expense,  from  sunset  until  sunrise,  such  lights  or  other 
signals  on  said  bridge  as  the  Light- House  Board  shall  prescribe. 
No  bridge  shall  be  erected  or  maintained  under  authority  of  this 
act  which  at  any  time  substantially  or  materially  obstructs  the 
free  navigation,  of  said  river ;  and  if  any  bridge  erected  under  such 
authority  shall,  in  the  opinion  of  the  Secretary  of  War,  obstruct 

Changes,  etc.  such  navigation,  he  is  hereby  authorized  to  cause  such  change  or 
alteration  of  said  bridge  to  be  made  as  will  effectually  obviatesuch 
obstruction ;  and  all  such  alterations  shall  be  made  and  all  such 
obstructions  be  removed  at  the  expense  of  the  owner  or  owners  of 

Litigation,  said  bridge,  and  in  case  of  any  litigation  arising  from  any  obstruc- 
tion or  alleged  obstruction  to  the  free  navigation  of  said  river, 
caused  or  alleged  to  be  caiised  by  said  bridge,  the  cause  may  be 
brqught  in  the  circuit  court  of  the  United  States  or  the  State  of 
Alabama  in  whose  jurisdiction  an^y  portion  of  said  obstruction  or 
bridge  may  be  located :  Provided  further,  That  nothing  in  this  act 

Existing  laws  shall  be  so  construed  as  to  repeal  or  modify  any  of  the  proviBionjs 
not  affected.       of  law  now  existing  in  reference  to  the  protection  of  the  naviga- 
tion of  rivers,  or  exempt  this  bridge  from  the  operation  of  the 
same. 

Use  bv  other     SEC.  4.  That  all  railroad  companies  desiring  the  use  of  said 

companies.        bridge  shall  have  and  be  entitled  to  equal  rights  and   privileges 

relative  to  the  passage  of  railway  trains  over  t}ie  same,  and  over 

Com  pens  a- approaches  thereto,  upon  payment  of  a  reasonable  compensation 
*i9^  for  such  use,  and  in  case  the  owner  or  owners  of  said  bridge  and 

several  railroad  companies,  or  any  of  them  desiring  such  use  shall 
fail  to  agree  upon  the  sum  or  sums  to  be  paid  and  upon  rules  and 
conditions  to  which  each  shall  conform  in  using  said  bridge,  all 
matters  at  issue  between  them  shall  be  decided  by  the  Secretary 
of  War,  upon  a  hearing  of  the  allegations  and  proofs  of  the  par- 
ties. 

Secretary  of  SEC.  5.  That  any  bridge  authorized  to  be  constructed  under  this 
War  to  approve  act  shall  be  built  and  located  under  and  subject  to  such  regulations 
plans,  etc.  Jqj,  ^^le  security  of  navigation  of  said  river  as  the  Secretary  of  War 

shall  prescribe;  and  to  secure  that  object  the  said  company  shall 
submit  to  the  Secretary  of  War  for  his  examination  and  approval 
a  design  and  drawing  of  the  bridge,  and  a  map  of  location  giving 
for  the  space  of  one  mile  above  and  one  mile  below  the  proposed 
location  the  topography  of  the  banks  of  the  river,  the  shore  lines 
at  high  and  low  water,  the  directions  and  strength  of  currents  at  all 
stages,  and  soundings  accurately  showing  the  iSd  of  the  stream,  the 
location  of  any  other  bridge  or  bridges,  and  shall  furnish  such  other 
information  as  may  be  required  for  a  full  and  satisfactory  u  nder- 
standing  of  the  subject :  and  until  the  said  plan  and  location  of  the 
bridge  are  approved  by  the  Secretary  of  War  the  bridge  shall  not 
be  built,  and  if  any  change  is  required  by  the  Secretary  of  War  in 
the  plan  of  said  bridge  whilst  the  same  is  in  progress  of  construc- 
tion, or  after  its  completion,  or  if  the  entire  removal  of  said  bridge 
is  requiwd  by  him  at  anytime,  the  costof  such  change  or  removal 
shall  hd  paid' by  the  company  owning  or  controlling  said  bridge. 
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Sec.  6.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  Amendment, 
hereby  eipressly  reserved.  etc. 

Sec.  7.  That  this  act  shall  be  null  and  void  if  actual  construction  co  mme  n  c  e- 
of  the  bridge^herein  authorized  be  not  commenced  within  one  year  men*  and  com- 
and  completed  within  three  years  from  the  date  hereof.  pieUon. 

Approved,  July  30, 1892. 


CHAP.  852,— An  act  relating  to  the  limitation  of  the  honrs  of  daily  service  of    Auguat  1, 1892. 
laborers  and  mechanics  employed  upon  the  public  works  of  the  United  States 
and  of  the  District  of  Columbia. 

Be  U  enacted  by  the  Senate  and  House  of  BepresentaUveaof  the  United  ^^^^"^  ^'  ^^ 
States  of  America  in  Congress  assembled^  That  the  service  a^d  em-°^'imited  to 
ployment  of  all  laborers  and  mechanics  who  are  now  or  may  here-  eight  hours  for 
after  be  employed  by  .the  Government  of  the  United  States,  by  the  laborers  an  d 
District  of  Columbia,  or  by  any  contractor  or  subcontractor  upon  Saver  n me  n^ 
any  of  the  public  works  of  the  United  States  or  of  the  said  District  work, 
of  Columbia,  is  hereby  limited  and  restricted  to  eight  hours  in  any 
one  calendar  day,  and  it  shall  be  unlawful  for  any  officer  of  the* 
United  States  Government  or  of  the  District  of  Columbia  or  any 
such  contractor  or  subcontractor  whose  duty  it  shall  be  to  employ, 
direct,  or  control  the  services  of  such  laborers  or  mechanics  to  re- 
quire or  permit  any  such  laborer  or  mechanic  to  work  more  than 
eight  hours  in  any  calendar  day  except  in  case  of  extraordinary 
emergency. 

Sec.  2.  That  any  officer  or  agentof  the  Government  of  the  United    penalty    for 
States  or  of  the  District  of  Columbia,  or  any  contractor  or  subcon-  violation  by  of- 
tractor  whose  duty  it  shall  be  to  employ,  direct,  or  control  any  la-  ^^^  or  contrac- 
borer  or  mechanic  employed  upon  any  of  the  public  works  of  the 
United  States  or  of  the  District  of  Columbia  who  shall  intentionally 
violate  any  provision  of  this  act  shall  be  deemed  guilty  of  a  misde- 
meanor,and  for  each  and  every  such  oiTense  shall  upon  conviction  be 
punished  by  a  fine  not  to  exceed  one  thousand  dollars  or  by  imprison- 
ment for  not  more  than  six  months,  or  by  both  such  fine  and  impris- 
onment, in  the  discretion  of  the  court  having  jurisdiction  thereof. 

Sec.  3.  The  provisions  of  this  act  shall  not  be  so  construed  as  to  in    Present   con- 
any  manner  apply  to  or  affect  contractors  or  subcontractors,  or  to  fjg^d  °^'   ^ 
limit  the  hours  of  daily  service  of  laborers  or  mechanics  engaged 
upon  the  public  works  of  the  United  States  or  of  the  District  of 
Columbia  for  which  contracts  have  been  entered  into  prior  to  the 
passage  of  this  act. 

Approved,  August  1, 1892. 


CHAP.  880,— An  act  making  appropriations  for  sundry  civil  expenses  of  the  .  -  ,q«o 
Goverument  for  the  fiscal  year  ending  June  thirtieth,  eighteen  himdred  and  Aug-  o»  *o»»' 
ninety- three,  and  for  other  purposes. 

Be  it  enacted  by  the  Senate  and  House  of  B^resentatives  of  the 
United  States  of  America  fh  Congress  assembled^  That  the  following 
sums  be,  and  the  same  are  hereby,  appropriated,  for  the  objects    Sundry    civil 
hereinafter  expressed,  for  the  fiscal  year  ending  June  thirtieth,  SJ3JuodI.*^^*^ 
eighteen  hundred  and  ninety-three^  namely  : 

«♦***»♦ 

UNDER  THE  WAR  DEPARTMENT.  Under  War 

Department. 

Buildings  and  Grounds  in  and  around  Washington.       Buildings  and 

groundsTD.  C, 
For  the  improvement  and  care  of  public  grounds,  as  follows ;  improvement 

For  improvement  of  grounds  north  of  Executive  Mansion,  one  ^^  ^*'^- 
thousand  dollars. 

For  improvement  and  maintenance  of  grounds  south  of  the  Ex- 
ecutive Mansion,  four  thousand  dollars. 
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For  ordinary  care  of  greenhouses  and  nurse ^^^  two  thousand 
dollars. 

For  ordinary  care  of  Lafayette  Square,  one  thousand  dollars. 

For  ordinary  care  of  Franklin  Square,  one  thousand  dollars. 

For  care  and  improvement  of  Monument  grounds,  two  thousand 
five  hundred  dollars. 

For'  continuing  improvement  of  reservation  numbered  seventeen 
and  site  of  old  canal  northwest  of  same,  five  thousand  dollars  : 
^^5?H*  *»        Provided,  That  no  part  thereof  shall  be  expended  upon  other  than 
Lonaition.       property  belonging  to  the  United  States. 

For  construction  and  repair  of  post-and-chain  fences,  and  con- 
structing stone  coping  around  reservations,  one  thousand  dollars. 

For  manure  and  hauling  the  sam^,  five  thousand  dollars. 

For  painting  watch meirs  lodges,  iron  fences,  vases,  lamps,  and 
^     lamp-posts,  seven  hundred  and  fifty  dollars. 

For  purchase  and  repair  of  seats,  one  thousand  dollars. 

For  purchase  and  repair  of  tools,  two  thousand  dollars. 
,  For  trees,  tree  and  plant  stakes,  labels,  lime,  whitewashing,  and 

Btock  for  nursery,  two  thousand  dollars. 

For  removing  snow  and  ice,  one  thousand  two  hundred  dollars. 

For  flowerpots,  twine,  caskots,  wire,  splints,  moss,  and  iycopo- 
dium,  one  thousand  dollars. 

For  care,  construction,  and  repair  of  fountains,  one  thousand  five 
hundred  dollars. 

For  abating  nuisances,  five  hundred  dollars. 

For  improvement,  care,  and  maint3nance  of  various  reservations, 
twelve  thousand  dollars. 

For  improvement,  maintenance,  and  care  of  Smithsonian 
Grounds,  including  construction  of  asphalt  roads  and  paths,  five 
thousand  dollars. 

For  improvement,  care,  and  maintenance  of  Judiciary  Square, 
including  grounds  around  the  Pension  Building  and  asphalt  roads 
and  walks  leading  to  Pension  Building,  three  thousand  doUai^s. 
liimitforcon-  That  under  appropriations  herein  contained  no  contract  shall 
mentfl  ^*^®'  be  made  for  making  or  repairing  concrete  or  asphalt  pavements  in 
Washington  City  at  a  higher  price  than  two  dollars  and  twenty- 
five  cents  p3r  square  ^ard  for  a  quality  equal  to  the  best  laid  in 
the  District  of  Columbia  prior  to  July  first,  eighteen  hundred  and 
eighty-six,  and  with  a  bas^  of  not  less  than  six  inches  in  thickness. 

Executive     For  repairs  and  fuel  at  the  Executive  Mansion,  as  follows: 
mansion.  '^  ' 

■  j^P*^'  '^®^»     For  care,  repair,  and  refurnishing  the  Executive  Mansion,  twenty 
®"^*  thousand  dollars,,  to  be  expended  by  contract  or  otherwise,- as  the 

President  may  determine. 

For  fuel  for  the  Executive  Mansion,  greenhouses,  and  stable, 
three  thousand  dollars. 

For  care  and  necessary  repair  of  greenhouses,  five  thousand  dol- 
lars. 

For  renewing  the  superstructures  of  two  greenhouses  connected 
with  the  Executive  Mansion,  two  thousand  dollars. 

Lighting  Ex-      LIGHTING  THE  EXECUTIVE  MANSION  AND  PUBLIC  GROUNDS  : 

sfon^and^bUc^^''  S.^^  P*y  ^^  lamp-lighters,  gas  fitters  and  laborers;  purchase, 

grounds.  erection,  and  repair  of  lamps  and  lamp-posts,  purchase  of  matches, 

and  for  repairs  of  all  kinds ;  fuel  and  ligiits  for  office,  office  stables, 

watchmen's  lodges,  and  for  the  greenhouses  at  the  nursery,  four- 

Provi808.         teen  thousand  dollars :  Provided^  That  for  each  six-foot  burner  not 


under  any  expenditure  provided  for  in  this  act ;  and  said  lamps 
shall  burn  not  less  than  three  thousand  hours  per  annum;  and 
authority  is  hereby  given  to  substitute  other  illuminating  material 
for  the  same  or  less  price,  and  to  use  so  much  of  the  sum  hereby  ap- 
Bumers.  propriated  as  may  be  necessary  for  that  purpose :  Provided,  That 
before  any  expenditures  are  made  from  tHe  appropriations  herein 
provided  for,  the  contracting  gas  company  shall  equip  each  lamp 
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with  a  self-regulating  burner  and  tip,  so  combined  and  adjusted  as 
to  secure  under  all  ordinary  variations  of  pressure  and  density  a 
consamptioaof  six  cubic  feet  of  gas  per  hour. 

For  electric  lights  for  three  hundred  and  sixty-five  nights  from  Electric  lights, 
seven  posts,  at  forty  cents  per  light  per  night,  one  thousand  and 
twenty- two  dolFars. 

Repair  op  water  pipes  ;  For  rei)airing  and  extending  water    Repair  of  wa- 
pipes.  purchase  of  apparatus  for  cleaning  them,  purchase  of  hose,  ^'P^pes,  etc 
and  cleaning  the  springs  and  repairing  and  renewing  the  pipes  of 
the  same  that  supply  the  Capitol,  the  Executive  Mansion,  and  the 
building  for  the  State,  War,  and  Navy  Departments,  two  thousand 
five  hundred  dollars. 

Telegraph  to  connect  the  Capitol  With  the  Depart-    Telegraph, 

MENTS  AND  GOVERNMENT  PRINTING  OFFICE :  For  care  and  re-  SSite  ^4nd  r*^^' 
pair  of  existing  lines,  one  thousand  five  hundred  dollars.  emment  PtSSv 

ing  Office. 

Washington  Monument  :  For  the  care  and  maintenance  of  the    Washin g  ton 
Washington  Monument,  namely :  For  one  custodian,  at  one  hundred  Monument, 
dollars  per  month;  one  steam  engineer,  at  eighty  dollars  PGrmaintwian^'^^ 
month ;  one  assistant  steam  engineer,  at  sixty  dollars  per  month  ; 
one  fireman,  at  fifty  dollars  per  month;  one  assistant  fireman,  at 
forty-five  dollars  per  month  ;  one  conductor  of  elevator  car,  at 
seventy-five  dollars  per  month ;  one  attendant  on  floor,  at  sixty  dol- 
lars per  month ;  one  attendant  on  top  floor,  at  sixty  dollars  per 
month ;  three  night  and  day  watchmen,  at  sixty  dollars  per  month 
each  :  in  all,  eight  thousand  five  hundred  and  twenty  dollars. 
■  For  fuel,  lights,  oil,waste,packing,  tools,  matches,  paints,  brushes,    Expenses, 
brooms,  lanterns,  rope,  nails,  screws,  lead,  electric  lights,  heating 
apparatus,  oil  stoves  for  elevator  car  and  upper  and  lower  floor,  re- 
pairs to  engines,  boilers,  dynamos,  elevator,  and  repairs  of  all  kinds 
connected  with  the  monument  and  machinery,  and  purchase  of  all 
necessary  articles  for  keeping  the  monument,  machinery,  elevator, 
and  electric-light  plant  in  good  order,  three  thousand  dollars. 

Fish- WAYS  at  Great  Falls  :  To  complete  the  erection  of  fish-  Fish -ways, 
ways  at  the  Great  Falls  of  the  Potomac,  fifteen  thousand  dollars,    ^^eat  Falls. 

Improvement  OF  THE  Yellowstone  National  Park:  For    Yellowstone 
the  improvement  of  the  Yellowstone  National  Park,  forty-five   improvement: 
thousand  dollars ;  the  same  to  be  expended  by,  and  under  the  direc-  etc. 
tion  of,  the  Secretary  of  War :  Provided^  That  fifteen  thousand  dol-    ^ovieo. 
lars  of  this  amount,  or  so  much  thereof  as  may  be  necessary,  may  jy^J^^*^ Snake 
be  expended,  in  the  discretion  of  the  Secretary  of  War,  for  the  con- 
struction of  a  road  from  the  Upper  Geyser  Basin  to  a  point  on  Snake 
River  where  it  crosses  tho  southern  boundary  of  the  park. 
*  *  *  *  *  «  * 

Engineer  Department.  Engineer  De- 

partment. 

For  continuing  improvement  of  harbor  at  Philadelphia,  Penn-    Harbors, 
sylvania:  Continuing  improvement  removal  of  Smith's  Island  and  p|^"»delphla, 
Windmill  Island,  Pennsylvania,  and  Potty's  Island,  New  Jersey, 
andadjaoent  shoals,  forty-one  thousand  dollars. 

For  improving  harbor  at  Baltimore,  Maryland :  Completing  im-  Baltimore, 
provement,  two  hundred  and  eight  thousand  dollars.  ^^• 

For  improving  harbor  at  Galveston,  Texas :  Continuingr  improve-    Galveston, 
mont  to  entrance  to  harbor,  four  hundred  and  fifty  thousand  dol-    ®^' 
lars. 

For  improving  Hay  Lake  Channel,  Saint  Mary's  River,  Michi-  Hay  Lake 
gan :  Continuing  improvement,  one  hundred  and  fifteen  thousand  mmt^^  Ri%*er^ 
dollars.  Mich.  ' 

Survey  of  Northern  and  Northwestern  Lakes:  For  survey, north- 
printing  and  issuing  charts  for  use  of  navigators  and  electrotyping  ^tem  i^es^ 
plates  for  chart  printing,  two  thousand  dollars. 

For  surveys,  additions  to  and  correcting  engraved  plates,  fivo 
thousand  dollars. 
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Transporting      TRANSPORTATION  OF  REPORTS  AND  MAPS  TO  FOREIGN  COUN- 
maps.etc.  TRIES :  For  the  transportation  of  reports  and  maps  to  fore'grn  coun- 

tries, through  the  Smithsonian  Institution,  one  hundi;ed  dollars. 
*  ♦  *  *  *  *  ♦ 

Harbor    of     HARBOR  OF  NEW  YoRK  :  For  prevention  of  obstructive  and  in- 
New  York,         jurious  deposits  within  the  harbor  and  adjacent  waters  of  New 

York  City : 
'  Inspectors,     For  pay  of  inspectors  and  deputy  inspectors,  office  force,  and  ex- 
®t<^-  penses  of  office,  fifteen  thousand  dollars : 

Maintenance     For  pay  of  crew  and  maintenance  of  steamer  Argus,  eight  thou- 
of  steamers.       sand  dollars ; 

For  pay  of  crew  and  maintenance  of  steamer  Nimrod,  ten  thou- 
sand dollars;  in  all,  thirty-three  thousand  dollars. 


Legislative.  UNDER  LEGISLATIVE. 

******* 

Library  of      BUILDING  FOR   THE  LIBRARY  OF  CONGRESS:  For  continuing 
Congress.  the  construction  of  the  building  for  the  library  of  Congress  and 

Continuing  for  each  and  every  purpose  connected  with  the  same,  four  hundred 
^Ptol^ol^^'     *^^  ^^*y  thousand  dollars :  Provided,  That  contracts  may  be  en- 
Contracts,       tered  into  for  the  ironwork  of  stairs,  roof  and  dome,  and  marble 
finish  for  halls,  corridors,  and  rotunda,  to  be  paid  for  as  appropria- 
G^n.  T.  L.  Ca-  tions  may  from  time  to  time  be  made  by  law :  Provided^  That  Brig- 
sey  to  continue  ad iei"- General  Thomas  Lincoln  Casey,  now  in  charge  of  the  con- 
in  charge.  struction  of  said  building,  shall  continue  in  said  charge  until  its 

completion  whether  on  the  active  or  retired  list  of  the  Army. 


Public  print-  PUBLIC  PRINTING  AND  BINDING. 

Ing    and    bind- 
ing, paper,  etc.  »»*♦»*♦ 

*  *  *  and  the  heads  of  the  Executive  Departments,  before 
transmitting  their  annual  reports  to  Congress,  the  printing  of 
which  is  chargeable  to  this  appropriation,  shall  cyuso  the  same  to 
be  carefully  examined,  and  shall  exclude  therefrom  all  matter, in- 
cluding engravings,  maps,  drawings,  and  illustrations,  except  such 
as  they  shjSl  certify  in  their  letters  transmitting  such  reports  to 
bo  necessary  and  to  relate  entirely  to  the  transaction  of  public 

business. 

♦  **♦*«* 

Approved,  August  5,  189ii. 


PUBLIC  RESOLUTIONS. 

Feb.  25.  18C2.        [No.  3.]    Joint  resolution  investigating  mining  dfibrls  In  California. 

Mining  debris,     Besolved  by  the  Senate  atid  Hotise  of  Eepre^eniatives  of  the  Vnited 

Caiiiomia.         States  of  America  in  Congress  assemhled.  That  the  Secretary  of  War 

War^to^  sS)n5t  ^e,  and  he  is  hereby,  requested  to  submit  for  the  consideration  of 

what  amount  Congress  what  amounts  can  be  profitably  expended  during  the 

should  be    ex-  coming  year  to  carry  out  the  recommendations  made  by  the  Com- 

l^^^^^^^^®^' mission  of  Engineers,  United  States  Army,  appointed*^  under  the 

provisions  of  an  act  of  Congress  approved  October  first,  eighteeji 

hundred  and  eighty -eight,  entitled  "An  act  to  investigate  mining 

debris  in  California, "for  **  restriction  works,  dams  and  wing-dams, 

Vol.  25,  p.  498.  to  restrain  the  mining  debris  where  now  situated,  and  prevent  ita 

lodgment  in  the  rivers  of  California,  to  the  injury  of  navigation 

and  commerce. '' 

Approved,  February  25,  1892. 
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'o.  9J    Joint  resolution  authorizing  the  usd  of  the  martello  tower  on  Tybee      April  14, 18M. 
id,  Georgia,  for  a  signal  station.  — ' 


Besolved  by  the  Senate  and  House  of  Bepresentatives  of  the  United 
States  of  America  in  Congress  assembled,  That  the  Secretary  of  War    Tyhee  island, 
be,  and  he  is  hereby,  autnorized  to  permit  the  use  of  the  martello  ^%^  ^.  m-,. 
tower  on  Tybee  Island,  Georgia,  by  telegraph  or  telephone  com-  teiio  tower  as  a 
panics  for  a  signal  station,  to  report  passing  vei^sels,  under  such  signal  station, 
conditions  as  he  may  deem  proper  to  protect  the  interest  of  the 
United  States. 

Approved,  April  14, 1892. 


[No.  29.  J    Joint  resolution  extending  the  time  for  the  construGtlon  of  a  hotel     July  28, 1809L 
on  the  Government  reservation  at  Fortress  Monroe,  Virginia.  ___ 


Besolved  by  the  Senate  and  House  of  Bepresentatives  of  the  United 
Staies  of  America  in  Congress  assembled.  That  the  time  for  the  con-  Fort  Monroe, 
Btruction  of  a  hotel  upon  the  Government  reservation  at  Fortress  ^t  i  m  e  for 
Monroe,  Virginia,  as  provided  in  the  act  of  Congress  approved  building  hotel 
July  second,  eighteen  hundred  and  ninety,  be,  and  the  same  is  extended. 
hereby,  extended  for  one  year  from  and  after  the  passage  of  this  ^^^'  ^  P"  ^^ 
act. 

Approved,  July  28, 1892. 
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A  eate  Bay  Harbor,  Mian.,  ImpTovemont  of 

Alinapee  Harbor,  tVis.,  improvoment  of 

A  Ubama  River,  Ala.,  improvement  of 

A  Ibany,  Oregon,  construction  ot  bridge  across  Wil- 
lamette River  by  city  of 

Albemarle  and  Raleigh  Railroad  Company,  bridce  of. 

Albemarle   Sound,  N.  C,  improvement    of  inland 
roate  between  Norfolk  Harbor,  Va.,  and 

Alexandria,  Va.,  construction  of  bridge  across  Hunt- 
ing Creek  at 

Alger  Slouffh,  Wash.,  construction  of  bridge  of  Wah- 
kiakum County  across 

Allegheny  Bridge  Company,  bridge  of 

AUc/theny  River,  Pa. : 

Jiridgo  at  Oil  City,  construction  of 

Bridge  at  Sixth  street,  Pittsburg,  construction  of 

Herr  Island  Dam,  construction  of 

Improvement  of 

Alio  way  Creek,  N.  J.,  improvement  of 

Altamalia  River,  Ga.,  improvement  of 

Amite  River,  La.,  improvement  of 

Auacostia  River,  D.   C,  establishment  of  harbor 
lines  in , .' 

Anacostia  River, B.C., examination  and  survey  of. . . 

Anacoatia  River,  D.  C,  improvement  of 

Anderson,  Harvey  W.  (schooner),  removal  of  wreck 


of.. 


Apalachicola  Bay,  Fla.,  improvoment  of 

Apalachicola  River,  Fla.,  improvement  of 

Appomattox  River,  Va.,  improvement  of 

Appoquinnimink  River,  Del.^  iny)rovement  of 

Aquia  Creek,  Va.,  improvement  of 

Arkansas  River,  improvt  luent  of , 

ArkansAA  River,  removal  of  obstructions  in 

Arthur  Kill,  N.  Y.  and  N.  J.,  improvement  of 

Arthur  Kill,  K.  Y.  and  N.  .T.,  modification  of  harbor 

lines  in 

Ashland  Harbor,  Wis.,  improvement  of 

Ash  lev  River,  S.  C,  improvement  of 

Ashtabula  Harbor,  Ohio,  improvuuent  of 

Atkins  Bay,  Me.,  at  Phippsburg,  construction  of 

bridge  across - 

Au  Sable  Harbor,  Mich.,  improvement  of 


Back  Cove,  Portland,  Me.,  improvement  of  channel 


Bagaduce  River.  Me.,  improvement  of 

Bahlwin  Perry,  His.s.,  construction  of  bridge  across 
Big  Black  River  at 


Ballast,  dumping  of,  in  api|)roaches  tii  New  York 
Harbor,  and  recommendations  and  pi'OiM>sed  legis- 
lation to  prevent 

Baltimore  Harbor,  Md.,  improvement  of 

Bar  Harbor,  Me.,  construction  of  breakwater  at 

Barnstable  County,  Mass.,  construction  of  bridge 
across  Cohasset  Narrows  by  Plymouth  County 
and 


Page. 


Parti. 


Barren  River,  Ky.,  operating  and  care  of  lock  and 
d am  ou 

Bartholomew  Bayou,  La.  and  Ark.,  improvement  of. . 

Bastrop  Bayou,  Tex.,  construction  of  bridge  across 

Battalion  or  Enjg^neers 

Bay  City,  Wash,,  construction  of  bridge  across 
goiithBay,  Elk  River,  at 

Bay  Ridge  Channel,  New  York  Harbor,  improve- 
ment of 

Bayonne,  N.  J.,  modification  of  harbor  lines  in  i^ont 
of 


6790- 


296 
307 
200 

402 
408 

152 


404 
408 

410 

408 

280 

280 

118    937 

177 

217 


146 
138 

131    080 

102 

193 

152 

121    050 

140 

241 

241 

100    869 

398    861 
299 
174 
351 

405 


33    520 
26    502 


132 
25    500 


404 

290 
232 
409 
19    475 

408 

93    817 

308    854 


Part  II.       Part  III.      Part  IV, 


1418 


1094 


1261 
1485 

1079 
1061 
1035 


1397 
1400 
1093 

1042 
1676 
1673 


2123 
2184 


1996 
1992 


1005 


1610 


2137 
2508 

2453 


2882 


2074 


Digitized  by  VjOOQIC 


INDEX. 


Subject. 

Page. 

Part  I. 

Partn. 

Part  in. 

Part  IV. 

Bayou  Bartholomew,  La.  and  Ark.,  improvemont  of. . 
liayoii  BoBof,  La.,  impro  vein  out  of 
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Bavou  ConrtAbleau,  La.,  improvement  of 

Bayou  D' Arbonne,  La.,  improvement  of 

Bayou  Lafourche,  La .,  improvement  of 

Baj'ou  Ma4^on,  La^  improvement  of 

Bayou  Manchac,  l!»a.,  improvement  of 

' 

Bavou  l*l;iciucmine,  La.,  improvement  of 

Bayou  IMaquemine,  La., prevention  of  further  caving 
at  mouth  of 

Bayou  Kondeway,  La.,  improvement  of - 

Bayou  Teche,  La.,  improvement  of 

Ifej'ou  Teche,  La.,  removal  of  wreck  in 

Bayou  Terrebonne,  La.,  improvement  of. 

Bayou  Vidal,  La.,  improvement  of 

Beaufort  Harbor,  N.  C,  improvement  of 

Beaufort,  "S.  C.,  improvement  of  inland  waterway 
between  New  Ki ver  and .*. 

Beaufort,  N.  C,  improvement  of  inland  waterway 
between  Newbeni  and 

Beaufort  River,  S.  C,  improvement  of 

Beaver  River,  Pa.,  construction  of  movable  dam  in 
Ohio  River  below  mouth  of 

Belfast  Harbor.  Me.,  improvement  of 

Bellaniv  River,  N.  H..  Improvement  of 

Bclllngham  Bay,  Wash.,  establishment  of  harbor  lines 
in 

Bi^  Black  River,  Miss.,  at  Baldwin  Ferry,  construc- 
tion of  bridge  across 

Big  Black  River,  Miss.,  improvement  of 

Big  Hat-chee  River,  Term. .Improvement  of 

Big  Hocking  River,  Ohio,  improvement  of 

Big  Sandy  River,  improvement  of  Levisa  Fork  of.  Ky . 
Big  handV  River,  improvement  of  Tug  Fork  of,  W. 

Big  Sandy  Rh'er,  W.  Va.  and  Ky.,  improvement  of. . . 

Big  Stone  Lake,  Minn,  and  S.  Dak.,  examination  and 

survey  of 

Big  Sunflower  River,  Miss.,  improvement  of 

Bins  to  authorize  construction  of  bridges,  examina- 
tion of 

1  Biloxi  Harbor,  Miss.,  improvement  of ; 

Black  Ci-eok  Shoal,  Lake  Ontario,  survev  of. 

3428 

Black  Lake  Harbor,  Mich.,  improvement  of 

])lack.  River.  Ark.  and  Mo.,  improvement  of 

Black  River  Harbor,  Ohio,  im]>rovemcnt  of 

IMack  River,  La.,  improvement  of 

Black  River,  Mich.,  at  Port  Huron, improvement  of.. 

Black  River,  Mich.,  improvement  of  mouth  of 

Black  River,  Mo.,  improvement  of 

Black  River,  N.  C.,  iniprovcmcnt  of 

Black  Rock  Harbor,  Conn.,  impi-ovement  of 

Black  Warrior  River,  Ala.,  between  Tuscaloosa  and 
Daniels  Oeek,  improvement  of 

Block  Island,  R.  I.,  improvement  of  harbor  of  refuge 

Blood  River,  La.,  improvement  of 

Bluff  Creek,  Miss.,  improvement  of 

Board  of  Engineers,  The: 

M  embers 

Members,  additional  duties  of 

Personal  inspections 

Reports  rena«red 

Boards,  examinations  by : 

Delaware  Bay,  harbor  of  refuge  near  mouth  of. . . 

Hudson  River,  N.Y 

I'acific  coast,  deep  harbor  between  I'oiuts  Dnme 
and  Capistrano,  Cal 

Ship  canal  to  connect  lakes  Union.  Washington, 

and  Samamish  witli  Puger  Sound,  Wash 

Bceuf  Bayou  (or  River).  La.,  improvemont  of 

Bogue  Cfiitto,  La.,  improvement  of 

Bogue  Falia,  La.,  improvement  of 

Bogue  5)Ound,  N.  C.,  improvement  ()f 

Boston  Bridge  Com  pan  v,  bridge  of 

Boston  Harbor,  Mass.,  improvement  of 

Boston,  Mass. : 

Bridge  between  Q  street  and  Castle  Island,  con- 
struction of,  by  park  commissioners  . . 

Bridges  across  'Cnarlcs   River  at  Market  and 

Arsenal  streets,  reconstruction  of,  by  city  of.. 

Fortifications  for  defense  of 

Mining  casemate^  at 
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Boston,  Pa.,  conairnciion  of  bridge  Rcross  Yougliio-  | 
gheny  River  at 

]krume,  Mass.,  construction  of  bridge  across  Cohas-  | 
set  Narrows  at  town  of ] 

Bradv,  Acatba  (canal  boat),  removal  of  wreck  of 

Bramlywme  Creok  at  Wilmington,  Del.,  construc- 
tion of  bridgo  across ! 

Brar.orla   County,    Tox.,    construction   of  bridges 
across  Bastroi)  and  Cbocolate  bayous  by 

Brazos  River,  Tex.,  below  Waco,  examination  of 

Brazos  Santiago  Hiu'bor,  Tex.,  improvement  of 

Breakwaters,  etc.,  occupancy  or  irijury  of 

Breton  Bay.  Md.,  improvement  of  haruor  at 

Bridgeport  Harbor,  Conn.,  improvement  of 

Briilges  across  navigable  waters,  construction  of 

Bridges,  exiuuiuation  of  bills  to  authorize  construc- 
tion  of 

Bridges  obstructing  navigation 

Bristol  Landing,  Md.,  construction  of  bridge  across 
Patuxent  River  near 

Broadkiln  River,  Del.,  improvement  of 

Brooklyn,  N.  Y.,  bridge  obstructing  Newtown  Croek» 
at  Meeker  avenue 

Brooks  Slough,  Wash.,  construction  of  bridge  of 
Wahkiakum  County  across 

Browneys  Island,  Me.,  removal  of  wreck  off 

Browns  Jreck,  N.  Y.,  improvement  of 

lirnc"(bark),  removal  of  wreck  of 

Brunswick  Harbor,  Ga.,  improvement  of 

Brunswick  Outer  Bar,  Ga.,  examination  and  survey  j 


Page. 


of.. 


Buckhannon  River,  W.  Va.,  improvement  of 

Budds  Inlet,   Wash.,  examination  and  surA'ey  of 

Olympia  Harbor  to  deep  water  in 

Buffalo  Bayou,  Tex,,  at  Houston,  bridges  obstwict- 


ing. 


ButViilo  Bayou,  Tex.,  improvement  of 

Buffalo  Bluff,  Fla.,  reconstruction  of  bridge  across 

St.  Johns  River  at 

Buffalo  Harbor,  N.  Y.,  improvement  of 

Buildings  and  grounds,  public,  improvement  and 

care  of 

Burlington  Harbor,  Vt..  improvement  of 

Buttermifk  Channel,  New  York  Harbor,  iinprove- 

m  en  t  o  f 


Cwhe  River,  Ark.,  improvement  of 

Cahaba  River,  Ala.,  iniprovoment  of 

Calciuiicu   River,  La.,  improvenuMit  of  mouth  and 

passea  of 

California,  department  of,  reuort  of  engineer  officer. . 

Caloosahaf  chee  River,  Fla.,  improvement  of 

Calumet  Harbor,  111.,  improvement  of ' 

Calumet  River.  111.  and  Ind.,  improvement  of ' 

Cambridge  Harbor.  Md.,  iinjirovement  of ! 

Camdon  Harbor.  Me.,  im])roveuu*nt  of 

Camden  Horse  Railroad  Company,  bridge  of ' 

(Jamden,  N.  J.,  bridge  of,  obstructing  Coopers  Creek. I 

(Camden,  N.  J.,  improvement  of  harbor  at t 

Camp.  Hngb  N.,  and  D.  E.  St^ybol,  bridge  of 

Canals,  etc. : 

Allegheny  River,  construction  of  Herr  Island 

Dam,  Pa 

Cascatles  Canal,  Columbia  River,  Oregon,  con- 
struction of 

Coosa  River,  (ia.  and  Ala.,  aperating  and  rare  of 

l<»cks  and  dams  on 

Des  Moines  Rapids  Canal  and  Dry  Dock,  operat- 
ing a&d  care  of 

Fox  River,  Wis.,  operating  and  care  of  Jocks  and 

dams  on 

Great  Kanawha  Kiver,  W.  Va.,  opcrbting  and 

care  of  loi^ks  and  dams  on 

Green  and  Barren  rivers,  Ky.,  operating  and  caro 

of  locks  and  dam^  on  ...'. 

Illinois  and  Mi.Hsissippi  (^anal,  111.,  construction 

of 

Illinois  River.  111.,  operating  and  care  of  La 

Grange  Lock  and  Dam 

Kent  ueky  River,  Ky.,  operating  and  care  of  locks 
»nd  dains  op ,...,,... t.. 
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Little  Kanawha  River,  W.  Va.,  operating  and 
care  of  lock  and  dam  on 

Loukvllle  and  Portland  Canal,  Ky.,  operating 
and  care  of 

MoMongahela  River,  operating  and  care  of  Locks 
and  Dams  Nos.  8  and  9 

Monongahela  liiver,  purcliase  of  Louk  and  Dam 
Jijo.  6'. 

Monongahela  River,  purchase  of  Lock  and  Dam 
"Ko.  7          

Mufetle f^hoalH Canal,  Tcunessee River, operating 
and  care  of 

Muskingum  River,  Ohio,  operating  and  care  of 
ice-liarbor  lock  at  montli  of 

MiiHkiugum  River,  Ohio,  operating  and  care  of 

" 

Ohio  River,  construction  of  movable  dam  below 
mouth  of  Beaver  Ri^er,  Pa.  ..... 

Ohio  RiJTcr,  operating  and  care  of  Davis  Lsland 
Dam,  Pa 

PoiiJige  Lake  and  Lake  Superior  canals  across 
Keweenaw  Point,  Mich-,  improvement  and  op- 
erat  ing  and  ca-o  of. 

Rnlefl  and  regulations  for  use  of,  recommenda- 
tions and  piopose<l  legislation  for  establisli- 
ment  anjl  eulorcenient  of 

*• 

St.  Clair  Flats  Canal,  Mich.,  improvement  of 

St.  Clair  Flats  Canal,  Mich.,  operating  and  care 
of 

St.  Marvs  Falls  Canal,  Mich.,  operating  and  care 
of 

( 'anapitMit  Channel,  Mass.,  examination  and  survey  of. 
Cijusirsic  Bay,  X.  Y.,  improvement  of 

( 'ftTiarsie  Ba  v  N.  Y.,  use  of  dike  in.........     .  . 

3312 

C<<nev  Fork  River,  Tenn.,  improvement  of 

CajieAnn,  Mass.,  construction  of  barbor  of  refuge  at 
Sand V Bay - • ••-  - 

Cape  Charles  City,  Va.,  improvement  of  harbor  and 
approaches  of 

Ca]h-  Fear,  Northeast,  River,  N.  C,  improvement  of. . 
t":ipe  Fear  River.  N.  C,  above  Wilmington,  improve- 
ment of 

Cai>e  Fear  River,  N.  C,  at  and  below  Wilmington, 
imi)rovemeht  of 

Capintrauo,  Point,  Cal.,  and  Point  Dume,  Cal.,  exami- 
nation for  deep  harbor  on  Paciflc  coast  between. . . 

CaRca<le«  Canal,  Columbia  River,  Oregon,  construc- 
tion of t   . 

(Casemates,  mining,  con.st ruction  of 

('a.s]ier  River,  Ky..  near  its  moutli,  bridge  pbstructing. 

( 'istlc  lahind,  Boston  Harbor, Mass.,  construction  of 

Jiridge  between  Q  street,  Boston,  and 

Odar  Bayou.  Tex.,  improvement  of 

( '(MJjir  Keys  Harbor,  Fia.,  inipr<»vement  of 

Oilar  River  llarl>or,  M icii.,  improvement  of 

(  liamphiin,  Lake,  breakwater  at  Gordon  Laudinjr,  Vt. 
Cliamplain,  Lake,  breakwater  at  Rouse  Point.  !N.  Y.. 
Cliamplain,  Lake,  N.  Y.  and  Vt.,  improvement  of  nar- 
rows of 

Cliarlcs  River,  Mass.,  at  Market  and  Arsenal  streets, 
ItOMtou,  reconstruction  of  bridges  across 

Charlen  River,  Mass.,  improvement  of 

(Miarleston  Harbor,  S.  C,  improvement  of 

Charle.slon,  S.  C,  constniction  of  mining  casemate  at. 
Charlev()ix  Harbor,  Mich.,  improvement  of 

( "liarlotte  ]IarV>or,  Fla..  improvement  of 

Cljarlotte  Harbor,  X.  Y,,  improvement  of 

( Miarlotte  Harbor,  N".  Y.,  injurii^s  to  piers  at 

3347 

Charts  of  Northern  and  Korthwostcm  lakes,  cor- 
vi'.'t  ion,  print  ing,  and  distiibution  of 

3407 

Cltatliam  Harbor,  Mass.,  improvement  of 

Cliaftahoochee  River,  Ga.  and  Ala.,  improvement  of 
Cheat  River,  W.  Va.,  improvement  of 

('lu'boygan  Harbor,  Mich -.. 

( 'hefuiicte  River,  La.,  improvement  of 

Chelialis    County.   Wash.,  construction    of  bridge 
acros.»«  Cliehalis  River  at  E11m)W  Riffle  by 

Chehali.H   County.   Wash.,   construction    of  bridge 
aeroHH  South  Bay,  Elii  River,  between  Bay  City 
and  Lahilaw.  by \. 
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Chc^halm  River,  Wash.,  at  tho  Elbow  Riftlo,  conatruc- 
tion  of  brid^u  aci-oss 

Chehalis  River,  Wash.,  iraprovemcnt  of 

(yhoiTy  Lsland  JJarHli  Company,  bridge  of 

Cherrystone  Inlet,  Va.,  improvement  of 

CheaapcAkeBa^,  examination  and  survey  for  harbor 
of  refnee  in  Lvnnhavon  liay,  Va.,  at  foot  of 

Chcrtter  River,  Md.,  impfovement  of 

Cliicago  and  North-western  Railway  Company, 
bridge  of 

Cliicago  and  "West  Michigan  Railway  Company, 
brit^e  of , 

(Jliicago  Harbor,  III.,  inij^rovoment  of 

Chicaco,  111.,  construction  of  bridge  across  West 
Fork  of  JSonth  Branch  of  Chicago  River  on  South- 
west Boulevard  by  city  of 

Chicago,  111.,  resurvey  of  lake  front  at 

Chicago,  Milwaukee  and  St.  Paul  Riiilway  Company, 
bridge  of *. 

Chicago,  Peoria  and  St.  Louis  Railway  Comi>any, 
bridge  of 

Chicago  River,  111.,  construction  of  bridge  across 
West  Fork  of  South  Brauch  of 

('hiekahoniinv  River,  Va.,  Improvement  of 

Chickasahay  lliver,  Miss.,  improvement  of 

Chief  of  Engineers,  office  of  the 

Chin(Wt«ague  Bay,  Va.,  improvement  of  inland  water- 
way between  l*>elaware  Bay  and  .  ^ 

Chippewa  River,  Wis.,  at  Dun^ud,  brulge  obstructing. 

Chippewa  River,  Wis.,  including  Yellow  Banks,  im- 

,    provemenl  of 

Chippewa  Riyer,  AVis.,  near  Red  Cedar,  reconstruc- 
tion of  bridge  across. . . : , 

Chippewa  River,  Wis.,  surveys  for  reservoirs  at 
sources  of 

Clilppe wa  Valley  Bridge  Company,  bridge  of 

Chiito,  Bogue,  La.,  improvement  of 

Chocolate  Bayou,  Tex.,  eonstniction  of  bridge  across. 

Choctawhnt<'hee  River,  Fla.  and  Ala.,  improvement  of. 

Choptank  River,  Md.,  improvement  of 

Christiana  River,  l>el.,  in  New  Castle  County,  recon- 
struction of  bridge  across 

Chi-i^lmus  Point,  Tex.,  examination  and  survey  of 
West  Bay  and  Oyster  Bav,  near 

Cincinnati  and  Covington  l^apid  Transit  Company, 
bridge  of 

Cincinnati,  Ohio,  construction  of  bridge  across  Ohio 
River  at 

Clackamas  Rapids.  Oregon,  examination  and  8ur\'ey 
of  Willamette  River  at ; 

Clarendon,  Ark.,  examination  and  survey  at 

Clark  River,  S.  C,  improvement  of 

Clatsop  County,  Oregon,  construction  of  bridge 
across  Walluski  River  by 

Cleveland  Harbor,  Ohio,  improvement  of 

Clinch  River,  Tenn.,  improvement  of 

Clinton  Harl)or,  Conn.,  improvement  of 

Clinton  River,  Mich.,  improvement  of 

Clubfoot  River,  N.  C.  improvement  of 

Coaster  Harbor  Island,  R.  I.,  improvement  uf  cove 
and  waterway  near 

Cobbs  Island,  va.,  removal  of  wreck  off 

Cocheco  River,  N.  H.,  improvement  of 

Cohasset  Narrows,  Mass..  construction  of  bridge  of 
Plymouth  and  Barnstable  counties  acrovss 

Columbia,  dei>artment  of  the,  report  of  engineer 
officer 

Columbia  River,  Oregon  and  Washington: 

Cascades  Canal,  construction  of 

Examination  and  purvey  of,  between  mouth  of 

Willamette  River  and  Vancouver 

Examination  and  survey  of  Willamette  and  Co- 
lumbia rivers  below  l^ortland,  for  25-foot  chan- 
nel   

Gauging 

Harbor  lines  at  Vancouver,  establishment  of 

Improvement  of,  between  head  of  Rock  Island 

Rapids  and  foot  of  Priest  Rapids 

Improvement  of  Columbia  ana  Willamette  riv- 
ers below  Portland: 

Improvenjcnt  of  mouth  of 

Improvement  of  upper  river j 

Survey  of  u pper  river I 
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ColambianA,  HI.,  construction  of  briUge  acros6  Illi- 
nois River  at 

Coroinencemeut  Bay,  Wash.,  at  Tacoma,  bridge  ob- 

slractine 

Compton  Creek,  N.  J.,  improvement  of 

Conecuh  River.  Fla.,  improvement  of 

Congaree  River,  8.  C,  improvement  of 

Conneaut  Harbor,  Ohio,  examination  anil  survey  of 
Connecticut  River: 

Improvement  of 

Improvement  of,  above  Hartfonl,  Conn 

Improvement  of,  below  Hartford,  Conn 

Contentnia  Creek.  N.  C,  improvement  of 

Cooper  River,  S.  C.,  removalof  wrecky  in 

Coopers  Creek,  N.  J.,  at  Cunnlen,  bridge  obstructing. 
CooB  Bay,  Oregon,   improvement  of  entrance  :uul 

harbor  at 

Coosa  River,  Ga.  and  Ala. : 

Improvement  of 

Improvement  of,  between  Rome,  Ga.,  and  Ka.st 
Tennessee,    Virginia   and    Georgia   Riiilro:id 

bridge : . . 

Improvement  of,  between  Wetunipka,  Ah».,  and 
East  Tennessee,  Virginia  and  Georgia  Rail- 
road bridge 

Ojperating  and  care  of  locks  and  dams  on 

Coquille  River,  Oregon,  improvement  of 

Coronado,  Cal.,  establishment  of  harbor  lines  at 

Corouado  North  Island,  Cal.,  establishmen  t  of  liarbor 

lines  at 

Corps  of  Engineers : 

Changes  during  the  year 

Distribution  of  officers 

Laws  of  52d  Congress,  1st  sessjon,  affecting 

Number  of  officers 

Othcers  detached 

Statement  of  rank  and  duties  of  officers 

Corvallis,  Oregon,  examination  and  survey  of  Wil- 

lameth^  River  near 

Court4»blean.  Bayou,  La.,  improvement  of 

Covineton,  Ky.,  construction  of  bridge  across  Lick- 
ing River  «t 

Covington,  Ky.,  construction  of  bridge  across  Ohio 

River  at 

Cowlitz  River,  Wash.,  at  Toledo,  constructiun  of 

bridge  across 

Cowlitz  River,  Wash.,  improvement  of 

Crookston,  Minn.,  eximiination  and  survey  of  Red 

River  of  the  North *and  tributaries  above 

Crossover    Light,  St.  Lawrence  River,  N.  Y.,  re- 
moval of  shoals  near 

Cumberland  River,  Tenn.  and  Ky.,  improvement  of 

A  bovo  mouth  of  the  Jellico 

Above  Nashville,  Tenn 

Below  Nashville,  Tenn 

South  Fork  of,  Ky 

Cumberland  Sound,  Ga.,  improvement  of 

Currituck  County,  N.  C,  bridge  of,  obstructing 

Tu Us  Creek , 

Currituck  Sound,  N.  C,  improvement  of 

Cuttyhunk  Island.  Mass.,  examination  and  survey 

of  Canapitsit  Channel,  near , 

Cuyahoga  River,  Ohio.    (iS'ee  Cleveland  Harbor.) 
Cypress  Bayou  and  lakes  between  Jefferson,  Tex., 
and  Shrevcport,  La.,  survey  of 

1>. 

Dams  and  locks.    (See  Canals.) 

D' Arbonne,  Bayou,  La.,  improvement  of 

Uarieu  Harbor,  Ga.,  improvement  of 

Darien  Harbor,  Ga.,  removal  of  wrecks  in , 

David K  Island,  New  York  Harbor,  sea  wall  and  em- 
bankment at 

Davis  Inland  Dam,  Ohio  River,  Pa.,  operating  and 

care  of 

De  Pere,  Wis.,  constrnction  of  bridge  across  Fox 

River  and  Government  canal  at 

Delaware  Bay : 

Delaware  Breakwater 

Harbor  of  refuge  near  moutli  of,  examination  for. . 

Ice  harbor  at  liead  of,  construction  of 

Lewes,  Del.,  construction  of  iron  pier  near 
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Delaware  Btiy — (Continued: 

Waterway  between  Clnncotengno  Bny,  Va.,  and, 
iniprovemeutof 

Delaware  Breakwater,  Del.,  improvement  of 

Delaware  Kailroad  Companj'.  bridge  of 

Delaware  Klver,  Pa.  and  N.  J.,  at  Philailelphia,  im- 
provement of i 

Delaware  Kiver,  Pa.  and  N.  J.,  improvement  of 

Delaware  River,  Pa.  and  N.  J.,  removal  of  wreck  at 
Philadelphia 

Department  of  Call/omia,  rejwrt  of  engineer  officer. 

Department  of  the  Columbia,  report  of  engineer 
officer 

Department  of  the  Miiisouri,  report  of  engineer  officer 

De]>artment  of  the  Platte,  report  of  enguieor  officer. . 

Departments,  military.  reconnoisBances,  explora- 
tions, and  surveys  in 

Depot,  Engineer 

Des  Chutes  liiver.  Wash.,  near  Olympia,  examina- 
tion of 

Des  Moines  Kapids  Canal  and  Dry  Dock,  operating 
and  care  of 

Dea  Moines  Kapids,  Mississippi  Kiver,  improvement 
of 

Detroit  Kiver.  Mich.,  improvement  of. 

District  of  Columbia,  improvement  and  care  of  public 
buildings  and  grounds 

District  of  Columbia,  water  supply  of 

Division  engineers 

Divisions,  engineer 

Doboy,  Ga.,  and  iSapelo,  Ga.,  examination  and  survey 
of  inside  route  between 

Dry  dock  at  St.  Marys  Falls  Canal,  Mich 

Dry  dock,  Des  Moines  Kapids,  operating  and  care  of. 

Duck  Island  Harbor,  Conn.,  improvement  of 

Dnluth  Harbor,  Minn.,  construction  of  bridge  of 
city  of  Duluth  across  canal  at  entrance  of 

Duluth  Harbor,  Minn.,  improvement  of 

Duluth,  Minn.,  construction  of  bridge  acrosil  canal 
at  entrance  of  Dnluth  Harbor  by  city  of 

Duluth,  Red  Wing  and  Southern  Railroad  Company, 
bridge  of 

Dunie,  Point,  Cal.,  and  Point  Capistrand,  Cal.,  ex- 
amination for  deep  harbor  on  Pacific  coast  Ix'lween. 

Dumping  of  biUlast  in  approaches  to  New  York  Har- 
bor, andrccommendatitms  and  proposed  legislation 
to  prevent 

Dunkirk  Harbor,  N.  Y.,  improvement  of 

Durand,  Wis. ,  bridge  obstructing  Chi^ipewa  River  at. 

Duwaroish  Kiver,  Wash.,  construction  of  bridge 
across 

E. 

£agle  Harbor,  Mich.,  imnrovement  of 

East  Chester  Creek,  N.  Y .,  improvement  of 

East  River,  N.  Y.,  establishment  of  harbor  lines  in. 

East  River,  N.  Y.,  improvement  of 

Eastern  Branch  of  the  Potomac.  {Sec  Anacostia  River.) 
Ebey  Slough,  Wash.,  construction  of  bridge  across.. 
Echo  Harbor,  New  Rochelle,  N.  Y.,  improvement  of. 
Edgartown,  Marthas  Vineyard,  Mass.,  improvement 

of  inner  harbor  at 

Edisto  River,  S.  C,  improvement  of 

Elbow  Riffle,  Wash.,  construction  of  bridge  across 

Chehalis  River  at 

Elizabeth  River,  N.  J.,  improvement  of 

Elizabeth  River,  Va.,  modification  of  harbor  lines  at 

Norfolk  navy -yard,  in  South  Branch  of 

Elk  River,  Ala.,  at  Elk  River  Mills,  constrnotion  of 

bridge  across 

Elk  River,  Md.,  improvement  of 

Elk  River  Mills,  Ala.,  construction  of  bridge  across 

Elk  River  at 

Elk  River,   Wash.,  construction  of  bridge  across 

Son  til  Ba  V 

Elk  River,  w .  Va.,  improvement  of , 

Elk  River,  W.  Va.,  obstructions  in 

Engineer  depot 

Engineer  divisions 

Engineer  school.  United  States 

Engineers,  battalion  of 

Engineers,  Chief  ol^  office  of  the 
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Subject. 


Engineers,  Corps  of.    (See  Corps  of  Engineers.) 

En^fiiveers,  division 

EnirineerM,  'ihe  Board  of.  {See  Board  of  Engineers, 
The.) 

Erie  Harbor,  Pa.,  improvement  of 

Erie   Harbor,  Pn.,  preservation  and  protection  of 

Prosqiie  Isle  Peninsula 

Erie,  Lake,  survey  of  shoals  off  Pelfte  Spit  Light- 
house, Littles  Point,  and  Wavorly  Shoal 

Erie,  Lake.    (See  also  Northern  and  Northwestern 
lakes.) 

Escambia  River,  Fla.,  Improvement  of 

Estimates: 

Engineer  depot 

Fortifications * 

Mlssissipi)!  Kiver  (Jonimission 

Missouri  Kiver  Couiinif<i.sion * 

New  York  Harbor,  .supervision  of 

Northern  and  Northwestern  lake.s  charts  and 

suDCevs  of 

Public  (>uUdiue8  and  grounds  and  Washington 

Monument,  Washington,  D.  C 

River  and  harbor  improvements 

Surveys  and  reconnoissances,  and  pul^licalion  of 

,  maps 

Washington  Aqueduct 

Yellowstone   National  Park,  construction  and 

Imnrovement  of  roads  and  bridges  in 

Everett,  wash.,  construction  of  bridge  across  Snoho- 

misb  River  at 

Everett,  Wnsh.,  Land  and  River  Improvement  Conj- 

pany  of,  bridge  of. 

Explorations  and  reconnoissancea 

F. 

Fairhavcn,  Wash.,  establishment  of  harbor  lines  at  . 

Foirlee  Creek,  Md.,  improvement  of 

Fairport  Harbor,  Ohio,  improvement  of 

Fairport  Harbor,  Ohio.    (Jbee  also  Orand  lUvor.) 

Falia,  Jiogue,  La.,  improvement  of 

Falls  of  Oliio  River,  improvement  of 

Falls  of  Ohio  River,  improvement  of  Indiana  Chute. 

Feather  River,  Cal.,  improvement  of 

Fellows,  Bertha  J.  (schooner),  removal  of  wreck  of.. 
Fergus  Falls,  Minn.,  examination  and  survey  of  Red 

River  of  the  North  and  tributaries  above 

Fernandina,  Fla.,  and  Savannah,  (> a., .examination 

and  survey  of  inside  route  bet  ween 

Femdale,  Wash.,  construction  of  bridge  across  Nook- 
sack  River  at 

Fishing  Cre<»k,  N.  C,  improvement  of 

Fish  wavs  at  Great  Falls, Potomac  River,  erection  of. 
Five-Mile  River  Harbor,   Conn.,  establishment   of 

harbor  lit  es  at 

Five-Mile  River  Harbor,  Conn.,  imi>rovement  of 

Flint  River,  G.i..  improvement  of 

Flushing  Bay,  N.  Y.,  improvement  of 

Forked  Deer  River,  Tenn.,  improvement  of 

Fort  Bayou,  Miss.,  at  Ocean  Spring.s,  construction 

of  bridge  across 

Fortitications 

Allotments 

Appropriations 

Estimates  for  1 803-'94 

Milling  casemates 

Sites  for,  acquisition  of 

Fourche  lo  Fevre  River,  Ark.,  improvement  of 

Fox  River,  Wis: 

Bridge  across  Portage  Canal,  reconstruction  of. . 

Bridge  at  De  Pere  across  Government  canal  and, 
construclion  of 

Bridge  at  Oshkosh,  construction  of 

Improvement  of 

Operating  and  care  of  looks  and  dams  on 

Franklort  County,  Ky.,  bridge  of,  obstruciing  Ken- 
tucky River 

Franklort  Harbor,   Mich.,   injury  to  (Jovemment 

scow  at 

Frankfort,  Xy.,  bridge  of  city  of,  obstructing  Ken- 
tucky River '. 

Frauk'tort,  Mich.,  improvement  of  liarbor  at 

Franklin,  La.,  removnl  of  wreck  near , 

French  Broad  River,  Tenn.,  improvement  ot 
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o. 

Galveftton Bay,  Tex.,  iraprovejnentofsliipchmniei  in. 
Galveatoit   County,   Tex.,    conntnictlon    of   bridge 

acTOBa  We«t  liay  by 

Galveaton  Harbor,  lex.,  improvement  of  entrant  to 
Galveaton,  Tex.,  exaroination  and  survey  of  WeHt 

Bay  from  Chri.»»tnift»  Point,  near 

Gandy,  Edith  T,  (schooner),  removiil  of  wreck  of 

Gasconade  River,  Mo.,  improvement  of 

Gasper  River,  Ky.,  near  its  mouth,  bridge  obstruct- 


in] 


ilej 


GauTey  Rlver»  "W.  V».,  constniction  of  bridge  across. 

Gauley  River,  W.  Va..  iniprovcmcut  of 

Georgetown  ITarbor,  S.  C.  improvement  of 

Glen  Cove  Harbor,  N.  Y.,  improvement  of 

Gloucester  Harbor,  Mass.,  improvement  of 

Gordon  Landing.  Lake  Charopfain,  Vt.,  break  water  at. 

GoTcrnors  Inland,  New  York  Harbor,  sea  walU  at. . . 

Gowanus  Bay.  N.  Y.,  improvement  of 

Gowanus  Creek  Channel,New  York  Harbor,  improve- 
ment of 

Grand  Haven  Harbor,  Mich.,  improvement  of 

Grand  Maraia.  Mich.,  improvement  of  harbor  of  ref- 
uge at 

Grand  Maraia,  Minn.,  improvement  of  liarbor  at 

Grand  River,  Midi.,  uelow  Grand  Rapids,  examina- 
tion and  survey  of 

Grand  River,  Ohio,  below  Richmond,  examigntion 
and  survey  of 

Grand  River,  Ohio.    (See  alto  Fnirport  Harbor.) 

Gravesend  Bay,  K.  Y.,  .  establisliment  of  harbor 
linea  iu *.  .• '. 

Gravesend  Bav,  N.  Y.,  removal  of  wreck  in 

Great  Chazy  River,  N.  Y.,  improvement  of | 

Great  Falls,  Potomac  River,  erection  of  fish  ways  at 

Great  Kanawha  River,  "W.  Va.,  improvement  of 

Great  Kanawha  River,  W.  Va.,  iiyury  to  channels 
and  improvements  in 

Great  Kanawha  River,  W.  Va.,  operating  and  care 
of  locks  and  dama  on 

Great  Lakes.  (i^c'cKorthem  and  Northwestern  lakes.) 

Great  Miami  embankment,  Ind 

Great  I*e<leo  River,  S.  C,  improvement  of 

Great  Pedee  River,  S.  C.^near  Society  Hill,  bridge 
obAtrncting 

Great  So<lu.«i  Bay,  N.  Y..  improvement  of  harbor  at. 

Green  Bay  Harbor,  Wis.,  impnivenient  of 

Green  Jacket  Shoal,  Providence  River,  R.  I.,  re- 
moval of 

Green  River,  Ky.,  operating  and  care  of  locks  and 
dams  on 

Grecnport  Harbor,  N.  Y.,  improvement  of 

Greenwich  Bay,  R.  I.,  improvement  of 

Grosso  Point*  Channel,  Mich.,  improvement  of 

Gulf,  Colorado  and  Santa  Fo  Railway  Company, 
brldge^of 

Guyandotto  River,  W.  Va.,  improvement  of 


Hampton  Creek  and  Bar,  Va.,  improvement  of 

Hampton  Roads,  Va.,  construction  of  mining  case- 
mate at 

Hampton  Roads,  Va.,  fortifloatious  for  defense  of 

Harbor  and  river  improvements 

Harbor  lines,  establishment  of 

Anacostia  River,  Wash ington,  D.  C 

Bellinghani  Bay.  Wash 

Five- Male  River  Harbor,  Cfinn 

New  York  Harbor  and  adjacent  waters 

Norfolk  navy- vard,  Va 

Olyrapia,  Waah 

Portage  Lake,  Mich 

Portland,  Oregon 

San  Diego  Harlior  and  a(l.)ucent  waters.  Cal 

San  Pe<lro,  Wilmington  Harbor,  Cal 

Vancouver,  Wash 

Harlem  River,  N.  Y. : 

Bridge  at  Broswl  way.  Now  York  .const  ruction  of. 

Bridge  at  Fourth  avenue,  New  York,  construc- 
tiuii  of 
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Harlem  River,  N.  T.— Continne<l. 

Briilge  (U'mporary)  at  156th  street,  Now  York, 

const  ruction  of 

IniproA  ement  of 

Harlowe  Kiver.  N.  C.  improvement  of 

Harraseeket  River,  Mo.,  improvement  of 

Havana,  111.,  construction  of  bridge  n4*roaa  Illinois 
River  at 

HjH-re  (le  Grace,  Md., examination  and  survey  of  Sus- 
quehanna River  above * 

Havre  de  Graee,  M<t.,  improvement  of  Susquehanna 
River  near 

Hay  Lake  Channel,  St.  Marys  River,  Mich.,  im- 
provement of .» 

Hell  Gate,  N.  Y.,  improvement  of 

Herr  Island  Dam,  Allegheny  River,  Pa.,  construction 
of 

Hiawasaee  River,  Tenn.,  improvement  of 

Highland  Beach.  X.  J.,  conMtruction  of  bridge  across 
SlirewHbury  River  at 

HIngham  Harbor,  Mass.,  improvement  of 

Hoc  Island,  Va.,  removal  of  wreck  off 

Holland  Harbor,  Mich.,  improvement  of 

Holmes  River,  Fla.,  improvement  of 

Housatonlc  River,  Conu..  improvement  of 

Houston,  Tex.,  city  and  railway  bridges  obstructing 
linffalo  Bayon 

Hudson  River,  N.  Y.,  improvement  of 

Hudson  River,  N.  Y.,  near  Twenty-thinl  Rtreet,  New 
York  City,  construction  of  bridgo  acro.^^ 

Iiudson  River,  N.  Y.,  report  of  board  on  improve- 
ment of 

Humboldt  Harbor  and  Bay.  Cal.,  improvement  of. . . 

Hunting  Creek,  Va.,  at  Alexandria,  construction  of 
bridge  across 

Huntington  Harbor,  N.  Y.,  improvement  of 

Huntress  (schooner),  removal  of  wre<*k  of 

Huron  Lake,  improvement  of  harbor  of  refuge  at 
Sand  Beach,  Mich .• 

Huron,  Lake.  {See  alto  Northern  and  Northwestern 
lakes.) 

Huron,  Ohio,  construction  of  bridge  across  Huron 
River  at 

Huron,  Ohio,  improvement  of  harbor  of 

Huron  River,  Ohio,  at  Huron,  construction  of  bridgo 
across , 

Hyannis,  Mass.,  improvement  of  harbor  of  refuge  at. 

Hyannis,  Mass.,  rt^moval  of  wreck  near 

I. 

Illinois  and  MisKissippi  Canal,  111.,  construction  of.. 
Illinois  River,  111. : 

Bridge  at  Havana,  construction  of 

Bridge  between  Columbiana  and   Kampsville, 
construction  of 

Improvement  of 

Operating  and  care  of  La  Grange  Lock  and  Dam. 

Improvements  of  rivers  and  harbors 

Indiana  Chute,  Falls  of  Ohio  River,  improvement  of. 
Injury  to  public  works  by  corporations  or  individuals . 
Inland  waterways.    (See  AVatcrways.) 
Inside  routes,  waterways,  etc.    (See  Waterways.) 

Ipswich  River,  Mass.,  improvement  of 

Isabel  Alberto  (schooner),  removal  of  wreck  of 

J. 

Jacksonville,  Tampa  and  Key  West  Railway  Coni- 

panv,  bridge  of 

Jamaica  Bay,  N.  Y.,  examination  and  survey  for 

waterway  eastward  from 

James  River,  Va.,  impruvement  of 

Jefferson,  Tex.,  and  bhrevoport>.  La., survey  of  lakes 

between 

Jekyl  Creek,  Ga.,  improvement  of 

Jersey  Fl»t4f,  N.  J.,  modiflcation  of  harbor  lines  in  . . 
Johnsonville.  Tenn.,  reconstruction  of  bridge  acioss 

Tennessee  River  at 

Jones,  Lucy  (schooner),  removal  of  wreck  of 

Judith  I*oint,  R.  I.,  construction  of  harbor  of  refuge 

at 
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Kampavillp,  111.,  construction  of  bridge  across  Illi- 
nois River  at 

Kanawha  and  Michigan  (Ohio)  Railway  Company, 
bridge  of 

Ka-skasliia  River,  111.,  improvomont  of 

Kennebec  River,  Mo.,  between  Waters'Illo  and  Au- 
gusta, examination  and  survey  of 

Kennebec  River,  Me.,  const  ruction  of  bridge  across 
Atkins  Btt^'  at  Phippsburg 

Kennebec  River,  Me.,  improvement  of 

Kenuebuiik  River,  Me.,  improvement  of 

Kcuoisha  Harbor,  Wis.,  improvement  of 

Kenton  County  and  Campbell  County  IJridge  Com- 
pany,  bridge  of 

Kentucky  River,  Ky.,  at  Frankfort,  bridge  obstruct- 
ing  ' 

Kentucky  River,  Ky.,  improvement  of 

Kentucky  R^ef,  Ky.,  operating  and  care  of  locks 
and  dams  on 

Kewaunee,  (ireen  Bay  and  Western  Railroa*!  (Com- 
pany, bridge  of .^ 

Kewaance  Harbor,  Wis,,  improvement  of 

Kewaunee  River,  Wis.,  at  Kewaunee,  construction 
of  bridge  across) 

Kewaunee,  Wis.,  construction  of  bridge  across  Ke- 
waunee River  at 

Keweenaw  Point,  Mich.,  improvement  and  operating 
and  care  of  canals  Across - 

Key  West  Harbor,  Fla.,  improvement  of  northwest 
entranco  to 

Key  port  Harbor.  N.  J.,  improvement  of 

Kings  County,  N.  Y.,  bridge  of,  obstructing  New- 
town Crwk 

Kinnickinnic  River,  Wis.,  at  Clinton  street,  Mil- 
waukee, construct i<m  of  bridge  across 

Klasknine  River,  Oregon,  improvement  of 

I*. 

La  Playa,  Cal.,  establishment  of  harbor  lines  at 

Lafayette,  Oregon,  reconstruction  of  bridge  across 
Yamhill  Ri ver,  near 

Lafourche  Bayou,  La.,  improvement  of 

La  Grange  Buvou,  Fla.,  improvement  of 

La  Granee  Lo<^  and  Dam,  Illinois  River,  HI.,  operat- 
in  e  ana  care  of 

Lairtiaw,  WaAh.,  construction  of  bridge  across 
South  Bay,  Elk  River,  at 

Lake  Shoro  and  Michigan  Southern  Railway  Com- 
pany, bridges  of 

Lakes',  Great.  (See Northern  and  North  wesrern  lakes.) 

Lakes,  Northern  and  Northwestern,  {tiee  Northern 
and  Northwestern  lakes.) 

Land  and  River  Improvement  Company  of  Everett, 
Wash.,  bridge  of 

Larchmont  Harl>or,  N.  Y.,  improvement  of. 

Laws  of  52d  Cong.,  1st  sess.,  afiecting  Corps  of  En- 
gineers   

Leaf  River,  Miss.,  improvement  of 

Leavenworth  and  Platte  County  Bridge  Company, 
bridge  of. 

Leavenworth,  Kans.,  construction  of  bridge  across 
Missouri  River  at 

Legislation  proposed  for  estAblishment  and  enforce- 
ment of  rules  and  regulations  for  use  of  canals. . . 

Legislation  proposed  to  prevent  dumping  of  ballast 
in  approaches  to  New  York  Harbor 

Leonard  town,  Md.,  improvement  of  harbor  at  Breton 
Bay 

Levisa  Fork  of  Big  Sandy  River,  Ky.,  improvement 
of 

Lowes,  Del.,  construction  of  iron  pier  near 

Lowes,  Del.,  improvement  oS  inland  waterway  be- 
tween Chincotci^ne  Bay,  Va.,  and  Delaware' Bay, 
near , 

Lewis  County,  Wash.,  construction  of  bridge  across 
Cowlitz  River  by 

Licking  River,  Ky..  between  Farmers  and  West  Lib- 
erty, improvement  of 

Licking  River,  Ky.,  between  Newi»ort  and  Coving- 
ton, construction  of  bridge  across 
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Lime.Htone  Comity,  Ala.,  constniction  of  bridge 
acruRg  Elk  River  by 

Litchfield,  CarroUton  and  Western  Railroad  Com- 
pany, bridges  of 

Little  Harbor,  N.  H.,  iuiprovonient  of  harbor  of 
refiiffo  at 

Little  Kanawha  River,  W.  Va.,  improvement  of 

Little  Kanawha  River,  W.  Va.,  operating  and  car© 
of  lock  and  dam  on 

Little  Peile©  River,  S.  C,  improvement  of 

Little  Kod  River,  Ark.,  improvement  of 

Little  River,  Mo.,  improvement  of 

Little  Sodns  Bay,  N.  V.,  improvement  of  harbor  at.. 

Littles  Point,  Lake  Erie,  survey  of  shoals  off 

Livingston  Point,  Ky .,  improvement  of 

Locks  and  dnms.    (isee  Canals.) 

Lockwoods  Follv  River,  N.  C,  improvement  of 

Long  Beach  Inlet,  N.  Y..  examination  and  survey 
for  waterway  between  Jamaica  Bay  and 

Louisville  and  Portland  Canal,  Ky.,  operating  and 
care  of 

Louisville,  Ky.,  improvement  of  Falls  of  Ohio  River 
at 

Lubec  Channel,  Me.,  iuiyirovement  of 

Ludington  Harbor,  Mich.,  improvement  of 

Lumber  River,  N.  C.  and  S.  C,  improvement  of 

Lynden,  Wash.,  construction  of  bridge  across  Nook- 
sack  River  at 

Lynn  Harbor,  Mass.,  improvement  of 

Lynnhaven  Bay,  Va.,  examination  and  survey  for 
harbor  of  refuge  at 

Mackoys  Creek,  N.  C,  improvement  of 

Ma^on,  Bayou,  La.,  improvement  of 

•'Maflon,  Doiblin-  and  Savannah  Railroad  Comx)any, 
bridge  of 

Macon,  Ga.,  construction  of  bridge  across  Ocmulgee 
River  at , 

Manasquan  River,  N.  J.,  improvement  of 

Mitnatee  River,  Fla.,  improvement  of 

Mancbac,  Bavou,  La.,  improvement  of 

Manchester  Harbor,  Mass,,  improvement  of 

Manistee  Harbor,  Mich.,  improvement  of 

Mauistique  Harbor,  Mich.,  improvement  of 

Manitowoc  Harbor.  Wis.,  improvement  of 

Manitowoc  River,  Wis.,  at  Manitowoc,  reconstruc- 
tion of  bridge  across 

Manitowoc,  Wis.,  recon .struct ion  of  bridge  across 
Manitowoc  River  at  Eighth  street  by  city  of 

Mauokin  River,  Md.,  improvement  of 

Maps,  military  and  other 

Marcus  Hook,'  Pa.,  improvement  of  ice  harbor  at 

Maridb,  Fort,  Fla.,  repair  and  preservation  of 

Marquette  Harbor,  Mich.,  improvement  of 

Martbas  Vineyard,  Mass.,  examination  and  survey 
of  Meuemslia  Bight '. 

Marthas  Vineyard,  Mass.,  improvement  of  inner 
harbor  at  Edgartown 

Mattaponi  River,  Va.,  improA^ement  of 

Mattawan  Creek,  N.  J.,  improvement  of •. . 

Maumee  River  and  Bay,  Ohio.    {See  Toledo  Harbor.) 

Maurice  River,  N.  J.,  improvement  of 

Menemsha  Bight,  Mass..  examination  andsurvey  of. 

Menominee  Harbor,  Mich,  and  Wis.,  hnprovementof. 

Menominee  River,  Mich,  and  Wis.,  improvement  of . 

Menimac  River,  Mass.,  improvement  of 

Michigan  City  Harbor  (outer  and  inner),  Mich.,  im- 
provement of : 

Michigan,  Lake.  {See  Northern  and  Northwestern 
lakes.) 

Milbridge,  Me.,  reconstruction  of  bridge  across  Nar- 
rngnapis  River  by  town  of 

Milford  Harbor,  Conn.,  improvement  ef 

Militarydepartments,  reconnaissances,  explorations, 
and  surveys  in 

Milwaukee  Bay,  Wis.,  improvement  of  harbor  of 
refuge  at  . . .  * 

Milwaukee  Harbor,  Wis.,  improvcuient  of 

Milwaukee,  Lake  Shore  and  Western  Railway  (Com- 
pany, bridges  of 
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Milwaukee,  Wis.,  construction  of  bridge  across  Kin- 

nickinnic  River  at  Clinton  street  by  city  of. 

Mingo  Creek,  S.  C,  improvement  of 

M  iiimg  casemates,  construction  of 

!Miiine9ota  Point,  at  Suiwrior,  Wis.,  improvement  of . 

M iimesota  River,  Minn.,  improvement  of 

Mi»pillion  Creek,  I>el.,  improvement  of 

Mispillion  River,  Del.,  examination  and  sur^'ey  of . . . 
MisHissippi  River: 

Kxammalion  and  survey  to  determine  effect  of 
backwater  !at  Clarendon  and  Lower  White 

River,  Ark 

Gauging,  and  its  principal  tributaries 

Gauging,  near  St.  Paul,  Minn 

Improvement  of,  above  St.  Anthony  Falls,  Minn. 
Improvement  o%  below  mouth  of  Ohio  River  (re- 
port of  Mississippi  Ki  ver  Commission) 

Im  pro vcment  of,  between  Des  Moine«  Rapids  and 

niimth  of  Illinois  River 

Improvement  of,  between  Minneapolis  and  Dcs 

Moines  Rapids 

Improvement  of,  between  Ohio  and  Illinois  rivers . 

Improvement  of  Des  Moines  Rapids 

Improvement  of  St.  Louis  Harbor,  Mo 

Operating  and  care  of  Des  Moines  Rapids  Canal 

and  Dry  Dock 

Plaquemine,   Bayou,  La.,  bank  protection   at 

mouth  of 

Hesorvoirs  at  headwaters  of 

Reservoirs  at  sources  of,  surveys  for 

Snag  boats  and  dredge  boats  on  upper  river,  op- 
eration of 

Snags  and  wrecks,  removal  of 

South  Pass,  inspection  of  improvement  of 

Survey  of 

Wn^.cfe  off  Point  Celeste,  La.,  removal  of 

Alissisbippi  River  Commission,  report  of 

^li.ssoTiri,  Department  of  the,  report  of  engineer  of- 

ticer 

Missouri  River: 

Bridge  at  Leavenworth,  Kans.,  construction  of  . . 
Examination  of,  between  Great  Falls  and  canyon 

next  below  Stubbs  Ferry,  Mont ". 

Improvement^  etc.,  of.  below  Sioux  City,  Iowa 

(report  of  Missoni-i  River  Commi.<«sion) 

Improvement  of,  between  Great  Falls,  Mont., 

nnd  Sioux  City,  Iowa 

Missouri  River  Coinmij«sion,  report  of 

^ftjbilc  Harbor,  Ala.,  iniprovemt«nt  of 

JMokelnnine  River,  Cal.,  improvement  of 

Molton  (steamer),  removal  of  wreck  of 

iMoncunoy,  Mass.,  removal  of  wrecks  near 

Mononcahela  River,  AV.  Vs.  and  Pa. : 

Bridge  at  Pittsburg,  construction  of 

Improvement  of 

Lock  and  Dam  No.  6,  purchase  of 

Lock  and  Dam  No.  7,  purchase  of 

Locks  and  Dams  Nos.  8  and  9,  operating  and  care 

of 

Monroe,  Fort,  Va..  beach  protection,  water  supply, 

and  sewerage  system  at 

M ouHKi  Harbor,  M ich.,  improvement  of 

Moore,  Hannah  (scow),  removal  of  wreck  of 

M(H>sal)ec  Bar,  Me.,  impi*ovement  of 

Monsabec  Reach,  Me,,  removal  of  wreck  near 

Mount  Calvert,  Md.,  construction  of  bridge  across 

Pntuxent  River  at 

Mount  Desert  to  Porcupine  Island,  Me.,  construction 

of  br«^akwater  from 

Mount  Vernon,  Va., improvement  of  Potomac  River  at. 
Mount  Vernon,  Wash.,  construction  of  bridge  across 

Skagit  River  at 

l^Iurderkill  River, Del.,  examination  and  sur\ey  of. . 
Muscle  Shoals  Canal,  Tennessee  River,  operating  and 

care  of 

Muskegon  Harbor,  Mich. : 

Improvement  of 

Injury  to  Government  dredge  at 

Muskingum  River,  Ohio: 

Improvement  of 

.    Impn)vement  of  ice  harbor  at  mouth  of 

Operating  and  care  of  iceliarbor  lock  at  mouth  of 

Operating  and  care  of  locks  and  dams  on , 

Mystic  River,  Conn.,  improvement  of 
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Kansemond  River.  Va.,  improvement  of 

Nantucket,  Mass.,  improvementof  harborof  refugoat 

Nantucket  Sound,  Mass.,  removal  of  wrecks  in 


Napa,  Cal.,  construction  of  bridge  across  Napa  River 

by  city  of 

Napa  River,  Cal.,  at  Napa,  construction  of  bridge 

Napa  River,  Cal.,  improvement  of 

NarragansettBay,  R.  I.,  construction  of  mining  case- 
mates at 

Narragansett  Bay,  R.  T.,  improvement  of 

Narraguagns  River,  M«.,  atMilbriUge,  reconstruc- 
tion of  brid)re  across 

Narraguagns  River,  Me.,  improvement  of 

Narrows  of  Lake  Cbamplain,  N.  Y.  and  Vt.,  improve- 
ment of 

Nasbawona  Island,  Mass.,  examination  and  surv'ey 

of  Canapitsit  Channel,  near 

Nashville,  Chattanooga  and  St.  Louis  Railway  Com- 
pany, bridge  of. 

Natalbany  River,  La.,  improvement  of 

National  Cit^r.  Cal.,  establishment  of  liarbor  lines  at. 

Navesink  Railroad  Company,  bridge  of 

Navigable  waters,  bridge*  obstructing 

Navigable  waters,  construction  of  bridges  across 

Navigation,  bridges  obstnicting 

Neches  River,  Tex.,  imurovement  of 

Nebalem  Bav,  Oregon,  improvement  of  entrance  to. . 
N(«hawana  Island,  Mass.    (See  Nashawena  Island.) 

Ncuse  River,  N .  C,  improvement  of 

New  Bedford  Harbor,  Mass..  improvement  of 

New  Castle,  Del.,  improvement  of  ice  harbor  afr. .  i . . 
New  Haven,  Conn.,  construction  of  breakwaters  at. . 

Now  Haven  Harbor,  Conn.,  improvement  of 

New  London,  Wis.,  reconstruction  of  bridge  across 

Wolf  River  at 

New  River,  N.  C.  improvement  of 

Now  River,  N.  C,  improvement  of  inland  waterway 

between  Beaufort  Harbor  and 

New  River,  N.  C,  improvement  of  inland  waterway 

between  Swansboro  and 

New  River,  Va.  and  W.  Va.  improvement  of 

New  Rochelle,  N.  Y.,  improvement  of  Echo  Harbor. . 
New  Wlialcom,   Wash.,  establishment   of  harbor 

lines  at < 

New  York  Central  and  Hudson  River  Railroad  Com- 

•pauy ,  bridces  of 

New  York  Harbor  u 

Davids  Island,  sea  wall  and  embankment  at 

Dumping  of  ballast  off  Sandy  Hook  at  entrance 
to,  and  recommendations  and  proposed  legisla- 
tion for  prevention 

Fortifications  for  defense  of 

Governors  Island,  sea  walls  at 

Harbor  lines  in,  and  adjacent  waters,  establish- 
ment of 

Improvement  of 

Improvementof  Arthur  Kill 

Improvement  of  Buttermilk  Channel 

Improvement  of  channel  between  StAtcn  Island 

and  New  Jersey 

Improvement  of  channels  in  Gowanus  Bay 

Improvement  of  East  River  and  Hell  Gate 

Sux)ervi8ion  of 

Wrecks  in,  removal  of 

New  York,  N.  Y. : 

Bridge  across  Harlem  River  at  Broadway,  con- 
struction of 

Bridge  across  Harlem  River  at  Fourtli  avenue, 

reconstruction  of : 

Bridge  across  Harlem  River  at  One  hundred  and 
fifty-sixth  street,  construction  of  temporary, 

by  city 

Bridge  across  Hudson  River  near  Twenty-third 

street,  construction  of 

Newark  Bav,  N.  J.,  injury  to  dike  in 

Newbem,  J^.  C,  injprovement  of  inland 

between  Beaufort  and 

Newburyport  Harbor,  Mass.,  improvement  of. 
Newport  Qarbor,  IJ.  J,,  improvement  of . . , , , ^  • 
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Newport,  Ky .,  oonstmction  of  bridge  across  Licking 
River  at 

Newport  River,  N.  C,  improvement  of 

Newtown  Creek,  N.  Y.,  bridge  obstmcting 

Newtown  Creek,  N.  Y. ,  improvement  of 

Niagara  Falls,  N.  Y.,  examination  and  survey  of  Port 
Day  above ". 

Niagara,  Fort,  N.  Y.  j)rotection  of  site  of 

Niagara  River,  N.  Y.,  above  Tonawanda,  improve- 
ment of 

Niagara  River,  N.  Y.,  at  Port  Day,  above  Niagara 
Falls,  examination  saxA  survey  of. 

Niagara  River,  N.  Y.,  discharges  of 

Nomiui  Creek,  Va.,  improvunient  of 

Nooksack  River,  Wash.,  atFerndale,  construction  of 
bridge  across 

Nooksack  River,  Wash.,  at  Lyuden,  construction  of 
bridge  across 

Nooksack  River,  Wash.,  improvement  of 

Norfolk  Harbor,  Va.,  and  approaches,  improvement 
of. 

Norfolk  Harbor,  Vs.,  and  navy.yard.  improvement 
of  approaches  to,  between  Lambert  Point  and  Fort 
IJorfolk 

Norfolk  Harbor,  Va.,  improvement  of  inland  route 
1>etwcen  Alljemnrle  Sound,  N.  C,  and 

Norfolk,  Va..  modification  of  harbor  lines  at  the 
navy^^ard 

North  East  (Cape  Fear)  River,  N.  C,  improvement  of. 

North  East  River,  Md.,  improvement  or. 

Norf h  Landing  River,  Va.  and  N.  C,  improvement  of. 

North  River  Bridge  Company,  bridge  of 

Northern  and  northwestern  lakes: 

Chart«,  correction,  printing,  and  distribution  of . 

Estimates 

Surveys , 

Water  levels 

Northern  Pacific  Railroad  Company,  bridge  of 

Norwalk  Harbor,  Conn.,  improvement  of , 

Nowcll,  Florence  (schooner),  removal  of  wreck  of 

Noxubee  Hi ver,  Miss.,  improvement  of 

Nuphar  (steamer),  removaii  of  wreck  of. 

O. 

Oak  Orchard  Harbor,  N.  Y.,  improvement  of 

Oakcs,  Allic  (schooner),  removal  of  wreck  of 

Oaklnnd  Hnrbor,  Cal.,  improvement  of , 

Occoqnan  Creek,  Va.,  improvement  of 

Occupancy  of  public  works  by  corporations  or  indi- 
viduals   , 

Ocean  Springs  Bridge  Company,  bridge  of , 

Ocean  Springs,  Miss.,  construction  ot  bridge  across 

Fort  Bayou  at 1 , 

Ocklawaha  River,  Fla.,  improvement  of 

Ocninlgep  River,   Ga.,  at  Macon,  construction  of 

bridge  across 

Ocmulgre  River,  Ga.,  improvement  of 

Oconee  River,  Ga.,  improvement  of 

Oconto  Harbor,  Wis.,  improvement  of 

Ocracokc  Inh>(.  N.  ('..improvement  of , 

Ottice  of  tlio  Chief  of  Engineers 

Ogilensburg  Harl)or,  N.  Y.,  improvement  of , 

Ohio  River: 

Bridge  between  Cincinnati,  Ohio,  and  Coving- 
ton, Ky.,  construction  of 

Dam  below  mouth  of  Beaver  River,  Pa.,  con- 
struction of 

Improvement  of 

Improvement  of  Falls  of,  Louisville,  Ky 

Improvement  of  Indiana  Chine,  Falls  of 

Operating  and  care  of  Davis  Island  Dam,  Pa 

Operutiuff  and  care  of  Louisville  and  Portland 
Canal,  Ky 

Snagboats  on,  operation  of , 

Oil  City,  Pa.,  constnu^tion  of  bridge  across  Allegheny 

River  at 7 

Olcott  Harbor,  N.  Y.,  improvement  of 

Oliver,  Mary  E.  (schooner),  removal  of  wreck  of 

Olympia  Harbor,  AVa.sh.,  examination  and  survej'  of. 
Olympia,  Wash.,  establishment  of  Iiarlior  lines  at... 
Onancock  Harbor  (or  River),  Va.,  improvement  of... 
pptario,  Lake,  siff\-ey  of  Black  Creek  Shoal 
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.  Ontario,  Lake.  {8te  aUo^oTthem  and  north w^oftteni 
r    lakes.) 

Oiitonap>n  Harbor.  Mich.,  iniproveraentof 

Orognnran  Itailroad  Company,  bridge  of 

Oaaffe  River,  Mo.,  improvement  of 

OnhkoHb,  Win.,  construct iun  of  bridge  across  Fox 
Kiver  at  Wisconsin  avenue,  by  city  of 

Osweffo  Harbor,  N.  Y.,  Improvement  of.*! 

Otter  Creek,  Vt.,  improvement  of 

Ouachita  Kivcr,  Ark.  and  La.,  improvement  of 

Oyster  Bay,  Tex.,  near  Christmas  Point,  examina- 
tion and  survey  of 

P. 

Pacific  coast  between  Points  Dume  and  Capistrano, 
(^al.,  examination  for  deep  harbor  on 

I*aokarcl,  R.  (J.,  nuxlificatiouof  harbor  lines  in  Jersey 
Flats,  New  York  Harbor,  to  permit  constructions 
by 

Padilla  liay.  Wash.,  and  Skagit  Bay,  Wash.,  exami- 
nation and  survey  for  ship  channel  through  Swino- 
mish  Slough  connecting 

Paducah,  Ky.,  improveniout  of  Livingston  Point 

Pamlico  River,  h .  C,  improvement  of 

Pamlico  River,  N.  C,  removal  of  wreck  opposite 
Swan  Point 

Pamunkev  River,  Va.,  improvement  of 

Pascngonia  River,  Miss.,  improvement  of 

Pasquotank  River,  N.  C,  improvement  of 

Passaic  River,  N.  J.,  improvement  of 

Passaie  River,  X.  J.,  improvement  of,  above  Newark. 

Passaic  River,  N.  J.,  improvement  of,  below  Newark. 

Passaic  River,  N.  J.,  injury  to  dike 

Patapsco  River,  Md.,  improvement  of 

Patchogue  River,  N.  Y.,  improvement  of 

Patuxent  River,  Md.,  at  Mount  Calvert,  near  Bris- 
tol Lauding,  construction  of  bridge  across 

Patuxent  River,  Md.,  improvement  of 

Pawcatuck  River,  R.  I.  and  Conn.,  improvement  of. . 

Pawtuckot  River,  R.  I.,  inmroveraent  of 

Pearl  River,  Miss.,  below  Jackson,  improvement  of. 

Pearl  River,  Miss.,  between  Edinburgand  Carthage, 
improvement  of 

Pearl  River,  MisM.,  between  Jackson  and  Carthage, 
improvement  of 

Pease  Creek.  Fla.,  improvement  of 

PeK-e  Point,  Lake  Erie,  survey  of  shoals  near 

Pelee  Spit  light-house,  Lake  Erie,  survey  of  shoals  off. 

Pen«l>scot  River,  Me.,  examination  ami  survey  of  . . . 

Penobscot  River.  Me.,  improvement  of 

Pensacola  Harbor,  Fla.,  impro v ement  of 

Pensaukee  Harbor,  Wis.,  improvement  of 

Peutwater  Harbor.  Mich.,  improvement  of 

I*ertli  Amboy,  N.  J.,  modification  of  harbor  lines  at . 

Petaluma  Creek,  Cal.,  improvement  of 

Petit  Jean  River,  Ark.,  improvement  of 

Petoske v  Harbor,  Mich.,  ira])rovement  of 

Pliiladelphia  Harbor,  Pa.,  improvement  of 

Philadelphia  Harbor,  Pa.,  removal  of  wreck  in 

Philadelphia,  Pa.,  construction  of  mining  casemates 
at 

Phippsburg,  Me.,  construction  of  bridge  across  At- 
kins Bay  at 

IMers,  etc.,  occupancy  or  injury  of 

Pine  Lake,  Mich.,  improvement  of  entrance  to 

Pittsburg,  Pa. : 

Bridge  across  Allegheny  River,  construction  of. . 
Bridge  across  Mononguhela  River,  construction 

of w 

Davis  Island  Dam,  operating  and  care  of 

Herr  Island  Dam,  Allegheny  River,  construction 
of 

Plaquemine.  Bayou,  La.,  improvement  of 

I'laqnemine,  Bayou,  La.,  prcn'ention  of  further  cav- 
ing at  mouth  of 

Platte,  department  of  tlie,  report  of  engineer  officer. . 

Plattsburg  Harbor,  N.  Y.,  inii>rovenient  of 

I'leasant  River,  Me.,  improvement  of 

Plymouth  County,  Mass.,  construction  of  bridge 
across  Cohasset  Narrows  by  Barnstable  County 
and '. '.•. 

Pl,ymouth  Harbor,  Mass.,  impro \'ement  of \. 
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Point  Jadith,  R.  I.,  oonstrQCtion  of  harbor  of  ref age 
at , 

Pollock  Rip,  Haas.,  remoral  of  wrecka  on  and  near 

Ponchatoola  River,  La.,  improvement  of 

Poronpine  laland,  Me.,  oonatraction  of  breakwater 

from  Mount  Desert  to 

Port  Cheater  Harbor,  N.  Y.,  improvement  of 

Port  Clinton  Harbor,  Ohio,  improvement  of 

Port  Clinton  Harbor,  Ohio,  removal  of  wrecks  in. , . . 
Port  Day^  N.  Y.,  al>ove  Niagara  Falls,  examination 

and  survey  of 

Port  Huron,  Mich.,  Improvement  of  Black  River  at . 
Port  Jefferson  Inlet,  N.  Y.,  improvement  ot  harbor  at. 

Port  Washington  Harl>or,  Wis.,  improvement  of 

Portage  Canai/^is.,  reconstruction  of  bridge  across. 
Portase  City,  wis.,  reconstruction  of  bridge  acrona 

Fortoge  Canal  near 

Portage  Lake  and  Lake  Superior  canahi,  across  Ke- 
weenaw Point,  Mich.,  improvement  and  operating 

and  care  of 

Portage  Lake,  Mich.,  harbor  lines  in 

Portage  Lake,  Mich.,  improvement  of  harbor  of 

refuge  at 

Portland  Harbor,  Me.,  improvement  of 

Portland  Harbor,  Me.,  improvement  of  channel  in 

Back  Cove 

Portland,  Me.,  oonstmction  of  mining  casemate  at . . . 
Portland,  Oregon: 

Bridgea  across  Willamette  River,  construction 

of,  oy  city 

Examination  and  survey  for  25-foot  channel  In 

Willamette  and  Columbia  rivers  below 

Harbor  lines  at,  establishment  of 

•     Improvement  of  Willamette  and  Columbia  rivers 

at  and  below 

Improvement  of  Willamette  River  above 

Portsmouth  Harbor,  N.  H.,  improvement  of 

Post  of  WiUeU  Point,  N.Y 

Potomac  Flats,  Washington,  D.  C,  trespasses  upon. . 
Potomac  River: 

Bridge  «t  Three  Sisters,  near  Washington,  D.  C, 

construction  of 

Eastern  Branch  of.    (S0€  Anacoatia  River.) 

Examination  and  survey  of 

Fish  ways  at  Great  Falls,  erection  of 

Improvement  of,  at  Mount  Vernon,  Va 

Improvement  of,  at  Washington,  D.  C 

Trespasses  on  Potomac  Flats 

Powow  Kiver,  Mass.,  improvement  of. 

Presque  Isle  Peninsula.  £rie  Harbor,  Pa.,  preserva- 
tion and  protection  or. 

Providence  River,  R.  I.,  improvement  of 

Providence  River,  R.  I.,  removal  of  Green  Jacket  Shoal. 

Provincetown  Harbor,  Mass.,  iroprovrment  of 

Public  buildings  and  grounds,  Washington,  D.  C, 

improvemen  t  and  care  of 

Pubuc  works,  occupancy  or  ii:i|,jiiry  of 

Puget  Sound,  Wasn.,  examination  and  survey  for 
ship  channel  through  Swinomish  Slough,  connect - 
tng  Saratoga  Passage  and  Skagit  Bay  with  Pa«lUla 

Bay 

Puget  Sofund,  Wash.,  examination  for  ship  canal  to 
conneot  lakes  Union,  Waahington,  and  Sainamiiili 

with 

Pultneyville  Harbor,  N.  Y.,  improvement  of 

Python  (achooner),  removal  of  wreck  of 

Queens  Ootmty,  N.  Y.,  bridge  of,  obstructing  Xew- 
town  Creek... .i 

R. 

Radne  Harbor,  Wis.,  Improvement  of. 

Rah  way  River,  N.  J.,  improvement  of. 

Rancocaa  River,  N.  J.,  improvement  of 

Rancocas  River,  N.  J.,  removal  of  wreck  in 

Rappahannock  River,  Va.,  improvement  of 

Raritan  Bay,  N.  J.,  esUblishment  of  harbor  lines  in. . 

Raritan  Bay,  N.  J.,  improvement  of 

Raritan  Bay,  N.  J.,  removal  of  wreck  in 

6790 9 
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KAritan  River,  N.  J.,  Improvflment  of. 

104    881 
424 

404 

93    ai7 
230 
229 

262 

261  ' 

367 

410 

352 

257 

352 
21 

165 

132    999 
29    5U 
39    538 
29    510 

131    080 

234 
87    773 

491 

399 

393 
843 
201 
363 

22 
U9    940 

221 

223 
222 
361 

34    521 
372 

405 
336 
185 
840 

841 
844 

23    494 
259 

246 
247 

407 
182 
329 
830 

4U 

862 

362 

420 
298 
250 

802 

403 

1600 
1673 

1853 
1843 

1818 
1849 

1103 
1620 

1506 

1513 
1510 

1371 

1837 

1849 
1693 
1604 

1349 
1737 

2623 
2510 

2611 

2640 

2940 
2480 
2081 
2604 

2597 
2652 

2454 

2473 

2475 
2483 

2357 

zm 

2601 
2590 
2132 

2148 

Reconnaissaiices  and  explorations 

8457 

Red  Cedar,  WIb.,  reconstruction  of  bridge  aorosa 
Chippewa  River,  near. 

Red  dook  Channel,  New  York  Harbor,  improvement 
of*. 

R©<1  River  above  Fulton,  Ark.,  improvement  of 

Red  River,  La.  and  Ark.,  improvement  of 

Red  Rivor  of  the  North,  Miun.  and  N.  Dak.,  andtrib- 
utariea  above  Fergua  Falls  and  Crookaton,  exami- 
nation and  survey  of '- 

Red  River  of  the  North,  Minn,  and  N.  Dak.,  improve- 
ment of ^ 

Redwood  Creek,  Cal.,  improvement  of 

Relief  Bridge  Company,  urid>(e  of 

Resone  (sauooat),  removal  of  wreck  of. 

Reservoirs  at  head  waters  of  Missiflsippi  River 

Reservoirs    at  sources  of  Mississippi,  St    Croix, 

Chippewa,  and  Wisconsin  rivers,  surveys  for 

Richmond,  Ohio,  examination  and  survey  of  Grand 

River  below 

River  and  harbor  improvements 

Roanoke  River,  N.  C*,  imJ)rovement  of 

Rock  Hall  HarW,  Md.,  examination  and  survey  of. 
Rockland  Harbor,  Me.,  Improvement  of 

Rockland  Harbor,  Me.,  removal  of  wreck  In 

Rockport  Harbor,  Me.,  improvement  of 

Rogers,  Ann  R.  (schooner),  removal  of  wreck  of. 

Rondeway,  Bayon,  La.,  improvement  of -. 

Rondout Itarbor,  N.  Y.,  improvement  of 

Rope,  wire,  tests  of 

Rosevlllo,  Cal.,  establishment  of  harbor  lines  at 

River  at 

Ronge  Riv«r,  Mi<*-h-,  Improvement  of.T 

Rough  River,  Ky.,  improvement  of 

Rouse  Point,  LaKe  Champlain,  N.  Y.,  breakwater  at. . 

Rules  and  regulations  for  use  of  canals,  recommen- 
dations and  proposed  legislation  for  establishment 
and  enforcement  of. 

* 

Ryan, Paddy  (scow),  removal  of  wreck  of 

, 

S. 

Sabine  Pass,  Tex.,  improvement  of  harbor  at 

Sabine  River^  Tex.,  between  Sabine  Lake  and  Sud- 
dnths  Blpff,  eTaTniimtinn  of .......... 

Sabine  River,  Tex.,  Improvement  of 

Sacketto  Harbor,  N.  Y.,  improvement  of  harbor  at.. 
Saco  River,  Me.,  improvement  of. 

Sacramento  River,  Cal.,  improvement  of 

Sagadahoc  County,  Me.,  oonstruction  of  bridge  aoroas 
Atkins  Bay  by 7. 

Saginaw  River,*^ioh.,  improvement  of 

St.°'Augustine  Harbor  Fla.,  improvement  of 

St.  Claur  Flats  Canal,  Mich.,  improvement  of 

St  Clair  Flats  Canal,  Mich.,  injuries  to  piers,  etc.,  of. 
St.  Clair  Flats  Canal,  Mich.,  operating  and  care  of... 
St.  Clair  River,  Mich.,  removal  of  wreck  in 

8346 

Si<  Croix  River,  Me.,  improvement  of 

St.  Croix  River,  Wis.  and  Minn.,  improvement  of . . . . 
St  Croix  River,  Wis.  and  Minn.,  surveys  for  reser- 
voirs at  sources  of 

St.  Francis  River,  Arkr,  improvement  of. ........... 

St  Francis  River,  Mo. ,  improvement  of -. 

St  Johns  River,  Fla.,  at  Buflfalo  Blnflf,  reconstruction 
of  bridge  across 

St.  Johns  Ri  ver,  Fla^  improvement  of 

St.  Joseph  Harbor,  M'ich.t  improvement  of 

St.  Joseph  River,  Idich.,  Improvement  of 

St  Joseph  River,  Mich.,  near  its  mouth,  bridge  ob- 
structing  .-rr n .r,.T..... 

St.  Lawrence  River,  at  Ogdensbnrg,  N.  Y.,  improve- 
ment of. . 

St  Lawrence  River,  N.  Y.,  Improvement  of  shoala 

between  Sister  Lilands  and  Crossover  Light 

St.  I/Rwrence  River,  survey  of  shoals  in 

3425 

St.  Louis  Bay,  Wis.',  improvement  of  harbor  at 

St.  Louis  Harbor,  Mo.,  improvement  of 

St.  Louis  River,  Wis.  and  Minn.,  below  Fond  du  Lac, 
eTAmf nation  and  snrvev  of     .  . 

St  Louis  River.  Wis.  luid  Minn.,  construction  of 
InidgeaoroM ,,..„ 
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St.  Marys  Falls  Canal,  dry  dock  at 

St.  Marys  Fulls  Canal,  Mich.,  oocnpancy  of  Govern- 
ment lands  and  injuries  of  piers  at 

St.  Marys  Falls  Canal,  Mich.,  operating  and  care  of. 

St.  Marys  River,  Mich.,  at  the  Falls,  improvement  of. 

St.  Marys  River,  Mich.,  between  White  Fish  Bay  and 
Detoar  llKht-house,  survey  of 

St.  Marys  River,  Mich.,  improvement  of  Hay  Lake 
Channel 

St.  Matthews  (stumer),  removal  of  wreck  of 

St.  Paul.  Minneapolis  and  Manitoba  Railway  Com- 
pany, bridge  or. 

St.  Paul,  Minn.,  gauging  Mississippi  River,  near  .. 

Salem  Harbor,  Masq.,  improvement  of 

Salkahatchie  River,  b.  C,  imi)rovement  of. 

Samsmish  Lake,  Wash.,  examination  for  ship  canal 
to  connect  Pnget  Sound  with 

San  Diego,  Cal.,  establishment  of  harbor  lines  at 

San  Diego  Harbor,  Cal.,  and  adjacent  waters,  estab- 
lishment of  harbor  Hues  in 

San  Diego  Harbor,  Cal.,  improvement  of 

San  Francisco,  Cal.,  construction  of  mining  caaematOf 
etc.,  at 

San  FrandsGO  Harbor,  Cal.,  fortifications  for  defense 
of 

San  Joaquin  River,  Cal.,  improvement  of 

San  Luis  Obispo  Harbor,  Cal.,  Improvement  of 

San  Pedro  Bay,  Cal.,  examination  for  deep  harbor  at. 

San  Pedro,  Cal.,  establishment  of  harbor  lines  at 

Sand  Beach,  Lake  Hurou,  Mich.,  improvement  of 
harbor  of  refuge  at 

Sandusky  Bay,  Ohio,  construction  of  bridge  across.. 

Sandusky  City  Harbor,  Ohio,  improvement  of 

Simdusky  River,  Ohio,  improvement  of 

Sandy  Bay.  Cape  Ann,  Mass.,  construction  of  har- 
bor of  re  ftige  at 

Sandy  Hook  Bay,  N.  J.,  establishment  of  harbor 
lines  in 

Sandy  Hook,  K.  J.,  dumpingof  ballast  in  approaches 
toXew  York  Harbor  off 

Santa  Monica  Bay,  Cal.,  examination  for  deep  JukT- 
borat 

Santee  River,  S.  C,  improvement  of 

Sapelo,  6a.,  and  Doboy,  Oa.,  examination  and  survey 
of  inside  route  between 

Sarasota  Bay,  Fla.,  improvement  of 

Sarato^  Passage,  Wash.,  and  Padilla  Bay,  Wash., 
examination  and  survey  for  ship  channel  through 
Swlnomish  Slough  connecting 

Saugatnck  Harbor,  Mich.,  improvement  of 

Saugerties  Harbor,  N.  T.,  impro^Fement  of 

Savannah,  Oa.,  and  Femandina,  Fla.,  examination 
and  survey  of  inside  route  between 

Savannah  Harbor,  Ga.,  improvement  of 

Savannah  Harbor,  Ga.,  removid  of  wreck  in 

Savannah  River,  Ga.,  improvement  of 

Sayville,  N.  Y.,  improvement  of  Browns  Creek 

S<*hool,  United  States  Euginoor 

Schuylkill  River,  Pa.,  improvement  of 

S<*ituate  Harbor,  Mass.,  improvement  of 

Seattle,  Wash^  examination  for  ship  canal  to  con- 
nect lakes  Union,  Washington,  and  Samamish 
with  Puget  Sound 

Sey bel,  *D.  £.,  and  Hugh  IN*.  Camp,  bridge  of 

Sha wneetown  embankment,  lU 

Sheboygan  Harbor,  Wis.,  improvement  of 

Sheboygan  River,  Wis.,  In  Sheboygan,  reconstruc- 
tion of  bridge  across 

Sheboygan,  wis.,  reconstruction  of  bridge  across 
Sheboygan  River  in 

Sheepshead  Bay.  N.  Y.j  improvement  of 

Ship  Island  Haroor,  Miss.,  removal  of  wreck  in 

Shoal  Harbor,  N.  J.,  improvement  of , 

Shreveport,  La.,  and  *  Jefferson,  Tex.,  survey  of 
lakes  between , 

Shrewsbury  River,  N.  J.,  at  Highland  Beach,  con- 
struction of  bridge  across 

Shrewsbury  River,  N.  J.,  improvement  of 

Sister  Islands,  St.  Lawrence  River,  K.  Y.,  removal 
of  shoals  near . .  .• , 

Sluslaw  River,  Oregon,  improvement  of  mouth  of  . . . 

Skagit  Bay,  Wash.,  and  Padilla  Bay,  Wash.,  exami- 
Batlon  and  survey  for  ship  channel  through  Swino- 
mSah  Slough  oonnecting , 
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Skagit  County,  "Waah.,  constraction  of  bridge  across 

Skagit  Rivto-  at  Mount  Vernon,  by 

Skagit  County,  \Va«ih.,  couHtruction  of  brid^^e  across 

Swinoniish  *Slouffh  by 

Skagit  River,  WaaTi,,  at  Mount  Vernon,  construction 

t)f  Dritlfjo  across « . . ., 

Skagit  lUver,  Wasb.,  improvement  of 

Suiyma  Klver,  Del.,  improvement  of 

Snake  River,  WaslK,  improvement  of 

Snohomish  River,  Wash. : 

Bridge  across,  construction  of 

Bridge  at  Everett,  construction  of 

Bridge  at  Snohomish,  construction  of 

Bridge  near  Snohomish,  construction  of 

Improvement  of 

Snohomish,  Skykomish  and  Spokane  Railway  and 

Transportation  Company,  bridges  of 

Snohomish,  Wasli.,  construction  of  bridge  across 

Snohomish  River,  by  city  of 

Snohomish,  "Wash.,  construction  of  bridge  across 

Snohomish  River  near 

Sno<inalmie  River,  Wash.,  improvement  of - . . . 

Society  Hill  and    Marlborough  Bridge  Company, 

bridge  of 

Society  Hill,  S.  C,  bridge  obstructing  Great  Pedee 

River  near 

Sopelo,  Ga.    {See  Sapelo.) 

South  Amboy,  N.  J.,  removal  of  "wreck  near 

South  arm  of  Willapa  River,  Wash.,  construction  of 

bridge  across 

South  Bay,  Elk  River,  Wash*,  construction  of  bridge 

across  

South  Branch  of  Elizabeth  River,  Va.,  modification 

of  harbor  lines  in 

South  Fork  of  Cumberland  River,  Ky..  improvement 


of  . 


South  Haven  Harbor,  Mich.,  improvement  of : 

South  Pass  of  Mississippi  River,  inspection  of  im- 
provement of 

South  River,  N.  J.,  improvement  of 

South  River,  N.  J.,  use  of  dikes  in 

South  Twenty-second  Street  Bridge  Company, 
bridge  of 

Spanisli  Bight,  Cnl.,  establishment  of  harbor  lines  at. 

Squan  River,  N.  J.,  improvement  of 

Stamford  Harbor,  Conn.,  improvement  of 

Staten  Island,  N.  Y.,  improvement  of  <jhanncl  be- 
tween Now  Jersey  and 

Staunton  Ri\er,  Va.,  improvement  of 

Steele  Bayou,  Miss.,  inH)rovement  of •. 

StiUaguamish  River,  Wash.,  improvement  of 

Stone,  tests  of 

Stonington,  Conn.,  improvement  of  harbor  of  refuge  at 

Structures,  public,  occupancy  or  injury  of 1 

Sturgeon  Bay  Canal,  Wis.,  improvement  of  harbor  of 
refuge  at  entrance  of 

Sumpawanus  Inlet,  N.  Y.,  improvement  of 

Superior  Bay,  Wis.,  Imnrovement  of  liarbor  at 

Superior  Belt  Line  and  Terminal  Railway  Company, 
bridge  of 

Superior,  Lake,  and  Portajjje  Lake  c^inals,  across 
Keweenaw  Point,  Mich.,  improvement  and  opera- 
ting and  care  of 

Superior,  Lake.  (See  aUo  Northern  and  North- 
western lakes.) 

Superior,  Wis.,  improvement  of  Minnesota  Point  at. 

Supervisor  of  the  harbor  of  New  York,  report  of 

Susquehanna  River  above  Havre  de  Grace,  Md.,  ex- 
amination and  survey  of 

SuHqnelianna  River,  near  Havre  de  Grace,  Md.,  im- 
provement of 

Suwanee  River,  Fla.,  improvement  of 

Swansboro,  N.  C,  improvement  of  inland  waterway 
between  New  River  and 

Swinomish  Slough,  Wash.,  construction  of  bridge  ol 
Skagit  County  across 

Swinoniish  Slough,  Wash.,  examination  and  survey  of 


Taooma,  Wash.,  bridge  obstructing  Commencement 

Bay  at 

TaUahat<chee  River,  Miss.,  improvement  of 

Tallapoosa  River,  Ala.,  improvement  of , 
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TanipA  Bay,  Fla.,  impro vem6iit  of - 
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Tar   River,  N.  C,  at  Tarboro,    reoonstraotlon  of 

bridge  across - 

Tar  River,  N.  C.,  Improvement  of 

Tarbfiro,  N.  C,  reconstraction  of  bridee  aeroaa  Tar 
Rlverat 

Tatintoii  River,  Maaa.,  ixiiprovement  of. •. 

1  chefnncte  River,  La.'   (^  Cbefancte  Rivw.) 

nVhtilft  TjmIca  \fiRA.    ImnmvAinAnti  of     

Teche,  Bayon,  La.,  improvement  of 

Teche,  Bayon,  La.,  removal  of  wreck  in • 

Tennp«8ee  River: 

Bridge  at  Jobnaonville,  Tenn.,  reoonstraotion  of. 

Improvement  of,  above  Chattanooga,  Tenn 

Improvement  ofl  below  Bee  Tree  Sboals,  Ala 

Improvement  oi^  below  Chattanooga,  Tenn 

Improvement  of,  between  Chattanooga,  Tenn., 
and  foot  of  Bee  Tree  Shoals,  Ala 

Musole  Shoals  Canal,  Ala.,  operating  and  oare  of. 
Tonsas  River,  La.,  improvement  of. 

Terrebonne.  Bavon.  La.,  imnrovement of... 

Thames  River,  Conn.,  improvement  of- 

Three  Sisters,  near  Washington,  D.  C,  oonstmction 

of  bridge  across  Potomac  River  at 

Thunder  Bay  Harbor,  Mich.,  improvement  of 

Thunder  Bay  River,  M\oh.,  improvement  of 

Tickfaw  River  and  tributaries.  La.,  improvement  of . 
Ti«onde»*oga  Ri v<^r,  N-  V-,  iiiprnvement  of- -,-,-., 

Burve^  of 

Tillamook  Bay  and  Bar,  Oregon,  improvement  of 

Toledo  Harbor,  Ohio,  improvement  of 

Toledo,  Wash.,  constmction  of  bridge  across  Cowlitz 
River  at 

* 

Tombigbee  River,  Miss,  and  Ala.,  improvement  of. .. 
Below  Demopolis •■ 

Between  Deraopolh)  and  Columbna 

Between  Fulton  and  Vienna 

Between  Walkers  Bridge  and  Fnlton 

TniiA.'a''n.iidA.  TTarhnr  "N".  Y.    imnrnvAmpnt  nf 

Torpedoes ,.... 

Townsend  In1et<,  N.  J.,  removal  of  wreck  at 

Trade  water  River.  Kv ..  imnrovement  of. 

Trent  River,  N.  (J.,  improvement  of 

Trinitv  River,  Tex.,  improvement  of 

Tug  Fork  of  Big  Sandy  River,  W.  Va.  and  Ky.,  im- 
provement of - 

Tulls  Creek,  N.  C,  at  Tails,  bridge  obstmoting 

Tulls,  N.  C,  bridge  obstructing  TnUs  Creek  at 

Turn  water.  Wash.,  exaimnation  at - 

Two  Rivers  Harbor,  Wis.,  improvement  of 

r. 

Union,  Lake,  Wash.,  examination  for  ship  canal  to 

connect  Paget  Sound  and  Lake  Washington  wjth. . 

United  Railroads  of  Washington,  bridge  of 

Urbana  Creek,  Va.,  improvement  of 

Use  of  public  works  by  corporations  or  individuals. . 

T. 

Valley  Street  Railway  Company,  bridge  of 

Vanc-ouver,  Wash.,  estabiisliment  of  harbor  lines  at! 
lumbia  River  near 

Vermillion  Harbor,  Ohio,  improvement  of 

Vidal,  Bayou,  La.,  improvement  of 

VineyardHaven,  Mass.,  improvement  of  harbor  at  -. 

Vineyard  Haven,  Mass.,  removal  of  wreck  near 

Volusia  Bar,  Fla.,  improvement  of. 

W. 

Wabash  River,  Ind.  and  HI.,  improvement  of 

Wabash  River,  Ind.  and  HI.,  improvement  o^  above 
Vinoennes 

Wabash  River,  Ind.  and  HI.,  improvement  of,  below 
Viucennes 

Waccamaw  River,  N.  C.  and  S.  C,  improvement  of.. 

Wahkiakum  Couuty,  Wash.,  construction  of  bridge 

across  Alger  or  Brooks  Slough  by 

Clatoop  Goonty  across 
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'Wappinger  Creek,  "N.  Y..  improvement  of 

WappooCut,  S.  C,  improvement  of 

Wareham  Harbor,  Mass.,  improvement  of 

Wareham,  Mass.,  construction  of  bridge  across  Co- 
basset  Narrows  at  town  of . : 

"Warren  County,  Ky.,  bridge  of,  obstructing  Casper 

River 

Warren  County,  Miss.,  constrnction  of  bridge  across 

Big  Black  River  at  Baldwin  Ferry  by 

AVarrior  River,  Ala.,  improvement  of 

Washington,  Alexandria  and  Mount  Vernon  Electric 

Railway  Company,  bridge  of. 

Washington  ana  Arlington  Railway  Company,  bridge 

of 

Washington  and  Chesapeake  Beach  Railway  Com- 
pany, bridge  of 

Washington  Aqueduct,  Washington,  D.  C 

Washington  Bayou,  Miss.,  improvement  of. 

Washington,  B.  C. : 

Anacostia  River,  examination  and  survey  of. 

Anacoatia  River,  improvement  of 

Bridge  across  Potomac  River  at  **  Jhree  Sisters,  ** 

construction  of 

Fortifications  for  defense  of 

Harbor  lines  in  Anacostia  River,  establishment 

of 

Lon^  Bridge 

Mining  casemates  at,  construction  of 

Potomac  Flats,  trespasseson 

Potomac  River  at,  improvement  of 

Potomac  River  up  to,  examination  and  survey  of. 
Public  buildings  and  grounds,  improvement  and 

«areof 

Washington  Aqueduct , 

Washington  Monument,  care  of 

Water  supply 

Water  supply,  increasing 

Washington,  Lake,  Wash.,  examination  for  ship 
canal  u>  connect  Puget  Sound  and  Lake  Samamisn 

with 

Washington  Monument,  Washington,  D.  C,  care  of. 
Water  supply  of  Washington  and  District  of  Co- 
lumbia  

Wateree  River,  S.  C,  improvement  of 

Waterways: 

Between  Beaufort  Harbor  and  New  River,  K.  C, 

improvement  of 

Between  Chincoteagne  Bay,  Ya.,  and  Delaware 

Bay,  impro vemen t  of 

Between  Doboy  and  Sapelo,  Ga.,  examination 

and  survey  of 

Between  New  River  and  Swansboro,  N.  C,  im- 
provement of 

Between  Newbem  and  Beaufort,  K.  C,  improve- 
ment of 

Between  Norfolk  Harbor,  Ya.,  and  Albemarle 

Sound,  N.  C,  improvement  of 

Between  Savannah,  Gra.,  and  Femandina,  Fla., 

exunination  and  survey  of 

Cypress  Bayouand  lakes  between  Jefferson,  Tex., 

and  Snrevepbrt,  La.,  survey  of 

From  Jamaica  Bay  eastward  to  Long  Beach  In- 
let, N.  Y..  examination  and  survey  for 

Wauke/^  Harbor.  HI.,  improvement  of 

Waverly  Shoal,  Lake  Erie,  survey  of 

Wellfleet  Harbor,  Mass.,  improvement  of 

West  Bay,  Tex.,  construction  of  bridge  across,  f^om 

Galveston  Island  to  Yirginla  Point 

West  (Galveston)  Bay,  Tex.,  near  Galveston,  exami- 
nation and  survev  of 

Westport  Harbor,  Mass.,  improvement  of 

Weybosset  (schooner),  removal  of  wreck  of 

Weymouth  River,  Mass.,  improvement  of 

Whatcom  County,  Wash.,  construction  of  bridge 

across  Nooksack  River  at  Femdale  by 

Whatcom  County,  Wash.,  construction  of  bridge 

across  Nooksack  River  at  Lynden  by 

White  Lake  Harbor,  Mich.,  improvement  of. 

White  River,  Ark.,  examination  and  survey  of  lower. 

White  River,  Axk.,  improvement  of 

White  River  Harbor,  Mich.,  improvement  of 

White  River,  Ind.,  improvement  of 

Wicomico  River,  Md..  improvement  of 

Vilooz  (tog),  removal  of  wreck  of. 
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Willamette  IUy«r,  Oregon: 

Bridge  at  Albany,  oonstmetionof. 


Bridges  at  Pcntland,  oonatruction  of,  by  city  ... 
Examination  and  aurvey  for  25-foot  channel  be- 
low Portland 

Examination  and  surrey  of,  at  Clackamas  Rap- 
ids, Koss  Island,  andCorvallis 

Harbor  lines  at  Portland,  establishment  of 

Improvement  of^  above  Portland 

Improvement  of.  below  Portland 

WiUapa  River.  Wash.,  construction  of  bridge  across 

sonuiarmoi^. 

Willets  Point,  K.Y.,  post  of 

Wilmington,    Del.,  construction  of  bridge  across 

Brand^  wine  Creek  at 

Wilmington,  Del.,  improvement  of  harbor  at 


402 

409 


894 


891 


8323 


2840 


Wilmington.  Harbor,  Gal,,  establishment  of  harbor 
ifii.. 


Unesj 


Wilmington  Harbor,  Cal.,  improvement  of 

Wilmington,  If.  C,  improvement  of  Cape  Fear  River 


Wilson  HarborLN.  Y.,  improvement  of 

Wilsons  Point  Harbor,  Conn.,  Improvement  of 

WinthropHabor,  Mass.,  improvement  of 

Winyaw  Bay,  8.  C,  improvement  of 

Wisconsin  River,  Wis.,  reconstmction  of  bridge 

across  Portage  Canal 

'Wisconsin  River,  Wis.,  surveys  for  reservoirs  at 
sources  of 

Withlacoochee  River,  Fla.,  improvement  of 

Wolf  River  at  New  London,  Wis.,  reconstruction  of 
bridge  across 

Woodbury,  J.  B.  (schooner),  removal  of  wreck  of 

Works,  public,  occupancy  or  ii\jury  of , 

Wrecks,  removal  of. 

Browneys  Island,  Moosabec  Reach,  Me 

Cobbs  Island,  ya.,off. , 

Cooper  River,  8.C .". 

Darien  Harbor,  Ga 

Delaware  River  at  Philadelphia,  Pa 

Gravesend  Itoy,  New  York  Harbor , 

Hog  laland,  Va.,  off 

Mississippi  River,  off  Point  Celeste,  La , 

Monomoy,  Mass.,  near 


407 
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400 
120    046 


165 

8(5 

76    695 
46    574 

169 


408 


190 

404 

66    641 

22    413 

21 

36    533 
131    980 
175 
180 
119    940 

97    838 
131    980 


Nantucket  Sound,  Mass 

Pamlico  River,  N.  C,  opposite  Swan  Point . 

Pollock  Rip,  Mass.,  on  and  near 

Port  Clinton  Harbor.  Ohio 

Rancocas  River,  N.  J. 


Raritan  Bay,  N.  J.,  near  South  Amboy  . 

Rockland  Harbor,  Me 

St  Clair  River.  Mich 

Savannah  Harbor,  Ga 

Ship  Island  Harbor,  Miss 

Tecne,  Bayou,  La 

Townsend  Inlet,  N.  J 


66 


640 
169 

65 
637 
641 
852 
119 

97. 

89 
344 
180 


66) 


Yadkin  River,  N.  C,  improvement  of , 

Yamhill  River,  Oregon,  near  Lafayette,  reconstruc- 
tion of  bridge  across 

Yaquina  Bay,  Oregon,  improvement  of  harbor  at 

Yasoo  River,  Miss.,  improvement  of 

Yazoo  River,  Miss.,  survey  and  prqject  for  improve- 
ment of  mouth  of. 


119    940 


168 


Yellow  Banks,  Wis.,  iinpro vement  of 

Yellowstone  National  Park,  construction  and  im- 
provement of  roads  and  bridges  in 

Yellowstone  River,  Mont,  and  N.  Dak.,  improvement 
of 

York,  Andrew  J.  (schooner),  removal  of  wreck  of  . . . . 

York  Harbor,  Me.,  improvement  of 

York  River,  vay^ hnprovement  of 

Youghiogheny  River,  Pa.,  at  Boston,  oonstructiQn 
of  Dridge  across 

Youngs  River,  Oregon,  improvement  of 
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422 

264 
65 
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408 


526 


1164 
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2694 
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